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FOR ARMY C-47 CARGO PLANES 




Already the largest carrier of air freight in the world, the U. S. Army is now 
adding hundreds of new Douglases to its fleet of cargo airplanes. Each of 
these transports, like so many of the similar DC-3's in airline service, will get 
its power from dependable Pratt & Whitney Twin Wasp engines. 

PRATT & WHITNEY AIRCRAFT 
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Streamline your assembly methods with the SPEED 
NUT System and break your own best assembly 
records with ease. 



SPEED NUTS always replace 2 or more parts, 
reduce weight, lower net costs and provide a 
double-locked spring tension assembly that pre- 
vents vibration loosening. 

SPEED NUTS and SPEED CLIPS are precision- 




furnish samples and engineering data promptly. 


TINNERMAN PRODUCTS, INC. 


F PATENTED SPEED NUTS 


OVER A BILLION IN USE-OVER 800 SHAPES AND SIZES 



PIPER POINTS THE WAY TO 
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THE GOOD NEIGHBOR 

WHO CALLS EVERY 


of Pan Americ 

To untold thousands of these Latin 
neighbors Pan American not only re- 
flects Uncle Sam; it is Uncle Sam — the 
chief contact that many of them ever 
have with this nation. In the swift, 
clean lines of the Clippers, in the cut 
of the men who fly them, in the snap 
and efficiency of the service, they see 
something that they can understand 


all. The good 
i building be- 


s. They link 
nearly 200 cities in the 20 Latin Amer- 
ican republics — bringing their peoples 
in closer, friendlier, more profitable 
contact with each other as well as with 

theU.S. 

Hurdling Latin America's ancient 

transportation. Pan American has done 
one thing more. It has turned back 
the challenge of competing Axis air- 
lines there; has made thousands of 
miles of air routes safe for the demo- 
cratic principles represented by the 
Stars and Stripes. 








• Hazard Aircraft Equipment is made by the people 
who have long clung to the slogan: “In Business for 
Your Safety." This slogan is far more than a phrase at 
the Hazard plant; it is an inbred doctrine. Nothing, 
whether materials or methods, is ever slighted or re- 
laxed when safety is involved. 

This means that Hazard control equipment is depend- 
able. For instance, all Hazard control cables, whether 
“KORoDLESS” stainless steel or Hazard tinned or gal- 
vanized strand and cable are preformed. This adds 
greatly to their resistance of bending fatigue— and per- 
mits the application of Hazard's TRU-LOC fitting, the 
100% efficient terminal. Hazard Aircraft and Engine 
Hoisting Slings are equally dependable. Of course, every 
piece of Hazard aircraft equipment is made in strict ac- 
cordance with the latest Army and Navy specifications. 

For certain dependability— for safety of control oper- 
ation— specify Hazard Aircraft Cable and Fittings. 

HAZARD WIRE ROPE DIVISION 

Established 1846 

AMERICAN CHAIN & CABLE COMPANY. Inc. • WILKES-BARRE. PENNSYLVANIA 


HAZARD 



Wings that tell ice where to get off 



TWA — PIONEER AIR LINE— was one of 

the earliest sponsors of the B. F. Goodrich 
De-Icer. Today, De-Icers are standard 
equipment on all of TWA's sleek Strato- 
liners. 

Solving the problem of ice-formation 
on wings and other leading edges was 
vital to the progress of TWA and all the 
air lines. So— B. F. Goodrich, who had 
been serving the industry since its in- 


fancy, set their research men to work. 

The result? A device so simple yet so 
effective that ice actually could be told 
where to get off. A series of rubber tubes 
are affixed to the leading edges of a plane's 
wings. They are inflated and deflated— 
thus breaking up ice so that it can be 
carried away in the slipstream. 

B. F. Goodrich Silvertown Airplane 
Tires are also used by TWA ... to land 


their planes more safely— to give their 
pilots greater ground control. More than 
50 B. F. Goodrich products are now serv- 
ing the aviation industry on planes of all 
















EXTEND YOUR 
LIFE CIRCLE... 


*•11 1 TI 0 N t H •* - 


Your world career in aviation offers 
greater opportunities for a fascinating, 
prosperous, permanent future than ever 
beforel ... and SPARTAN'S superior train- 
ing and equipment can give you a running start 
to success. 

$2,000,000 worth of opportunity awaits you at 
sPARTANI That is the investment value of the modern 
facilities which SPARTAN has for your aviation training. 

You get the advantage of new buildings, new training planes, 
new equipment, new technical courses. School buildings have a 
total floor area of 588,387 sq. ft., an amaiing working space of 10 
acres. SPARTAN has 38 modern training planes in use by the Civil 
school ... six flying fields . . . 560 employees. SPARTAN'S 100% 
Approved Repair Station has facilities for servicing 325 planes now 
used in Civil and Military flight instruction programs— plus 48 mod- 
ern engines used for student instruction, including 14 1000 h.p. 
twin row engines. 

Modern shops include: engine overhaul, airplane overhaul, wood 
shop, propeller shop, instrument, sheet metal, welding, parachute, 
engine testing, electrical, paint and dope, radio. Laboratories: in- 
strument, meteorology, navigation, fuels and oils, hydraulics and de- 
icing, physics, metallurgy. . 

You get skilled personalixed instruction in whatever field of avia- 
tion you choose — Sheet Metal, Aircraft or Engine Mechanics, Flight, 
Engineering, Radio, Instrument Mechanics, Meteorology. Mail cou- 
pon now for catalog. (Next Semester Starts Sept. 29.) 

SPARTAN 


School of aeronautics 


AVIATION, September, 
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A T a rate of 280 impulses per second, 
the cylinders of the Cyclone 14 air- 
craft engine deliver 1700 horsepower 
to the whirling crankshaft. With every 
revolution of this shaft, 14 sturdy 
pistons and rods accelerate up to 60 
m.p.h. in a distance of 6 inches, then 
instantly reverse to complete the cycle. 
Under such conditions, operating 
smoothness requires 
the most precise bal- 
ance of moving parts. 

This even flow of 
power from a Wright 


engine is assured by checking every 
individual Wright crankshaft on a Dy- 
netric Balancer. Accurate to the fraction 
of an ounce, this device determines not 
only the size of the counterweight re- 
quired by a crankshaft, but also the 
exact point of application. With such 
precision equipment, Wright has main- 
tained an unvarying standard of 
quality while defense 
output has- increased 
nearly seven-fold to 
more than 1,750,000 
horsepower a month. 



★ 


WRIGHT AERONAUTICAL CORPORATION • PATERSON, NEW JERSEY 


Division of Cuniss-W right Corps 
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"MORE LONG-RANGE 4-ENGINE BOMBERS!" 
This urgent call expresses America’s most vital defense 
need. Boeing was ready, when the call came, with the 
renowned Flying Fortress ,* perfected through seven years 
of research and production. 


Now, in Boeing's 25th anniversary year, vast additional 
aircraft manufacturing resources are mobilized in America 
for accelerated production of the latest improved model 
of the Flying Fortress series. The four-engine design 
pioneered by Boeing will play an ever-stronger role in 
the defense of democracy. 


* Registered Boeing trademark. 



SEATTLE, WASHINGTON 

and wichita, Kansas 




The short-cut to SPEED, EFFICIENCY & PRECISION 


SIOUX WET GRINDER 
VALVE FACE GRINDING MACHINE 


For precision work in fast time, — ior 
smoother, more finished jobs, this ma- 
chine meets all the requirements of 
both production and maintenance 
plants. 

It wet grinds all valves, any angle, in- 
cluding 90° flat valves. Grinding head 
easily adjusted for large or small 


Production and maintenance 
schedules can be stepped up 
with SIOUX Tools, because they 
are dependable for precision ac- 
curacy and speed. 



Plants report upwards to ten 
years, very satisfactory service 
from SIOUX Tools, with a definite 
preference by mechanics. 

SIOUX Tools for the Aircraft in- 
dustry include those shown, as 
well as Electric Drills, (all sizes) 
and Phenol Abrasive Discs. 


WRITE FOR FULL INFORMATION 



Is? 

WORLD OVER | 

ALBERTSON & CO., INC. ’ 

SIOUX CITY, IOWA, U. S. A. 





FIRE has to be smashed hard . 

“ threatens your engine. You ca 
3 or 4 seconds! 

With a LUX Built-In Extinguishing System a slender metal ring blasts 
out a cloud of carbon dioxide snow-and-gas that stops fire faster than 
any extinguishing agent known to aviation. LUX gas is brutal to fire, 
yet clean, dry, harmless to plane, motor and equipment. 

U. S. transports and American fighting planes have, for years, 
carried LUX built-in fire protection ... a small gas-filled cylinder 
harnessed to the LUX protective ring in engine compartments. On 

® multi-engined planes a directional valve turns the LUX 
discharge into any motor which is in distress. LUX Flame 
Detectors promptly give the alarm to the pilot. 

That's modern fire protection! 



Walter Kidde & Company, Inc., m west s,„ Bioomneid, n. j 
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FOR HIGH STRENGTH UNDER INTENSE HEAT, 

U-S-S Stainless Steel has no su- 
perior. Since it does not scale or lose 
strength at high temperature, stain- 
less is highly satisfactory for exhaust 
manifolds, cabin heaters, fire walls, 
mufflers, wing structure behind the 
engine, inner cowls, cowl flaps and 
sections around the exhaust. 
for faster proouction U-S-S Stain- 
less is ideal for spotwelding — and 
spot welding is 20 to 100 times as 
fast as riveting. Wings/ ammunition 
boxes, and control surfaces can be 
made faster, stronger and lighter 
with stainless. 


FOR HIGHER STRENGTH WEIGHT RATIO. 

Where small parts must withstand 
intense strains and stresses such as 
around the engine, in wings, cables, 
gun blast tubes and tail surfaces, 
stainless offers most strength per 
pound. 

for serviceability in parts that take a 
beating. Stainless can be easily re- 
paired and still maintain strength. 
Its many properties make it resistant 
to all manner of hazards and abnor- 
mal loadings. That’s why stainless is 
widely used for wing tips, elevators, 
ailerons, tail surfaces, ammunition 
boxes, ejector chutes, flooring and 


HIGH CORROSION RESISTANCE makes 

stainless excellent for battery boxes, 
anchors and sections around the ex- 
haust. It is immune to most types of 
corrosion. 

workability. Stainless is ductile — can 
be drawn into deep sections and 
shaped to meet difficult designs. 
metallurgical assistance. Immediate 
help is yours for the asking on any 
metallurgical or production problem. 
deliveries. Stainless Steel for airplane 
use gets first call. Production is being 
rapidly expanded to take care of 


U-S-S STAINLESS STEELS 




AMERICAN STEEL A WIRE COMPANY, Cleveland, Chicago and New York 
CARNEGIE. ILLINOIS STEEL CORPORATION, Pittsburgh and Chicago 
COLUMBIA STEEL COMPANY, San Francisco 
NATIONAL TUBE COMPANY, Pittsburgh 







UNITED STATES STEEL 
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VANGUARD pursuit -VALIANT Iroiner-VlGILANT observati 
and now the new VENGEANCE dive bomber . . . 

VULTEE Vs FOR VICTORY! 




EAR- 


DRUM 


COM FORI 



\ s e Fe' ters 

■ tA insu'® 1 ' 09 ,* as use<l' 0 i )or *• 

.'-•g&g£=s 

\ n etves 30 „i c0 m' 0 ' k n , are Stu* on 9 

l b1 „ m p«;°“ *• 3 :t;* «— 

1 kv . P' h ”“ J 

i 

I r ii and ° n tn pane'- 

1 fitev/e" a .win °o° r v _ — . 

\ A inside 08 , ose n be« 0SC ^ \ 

\ 1 cR r c otAP^ ' 


-ssss* 

Of fl . CES ikU.9°. 0, ''°'' 





The dependable performance record of PESCO aircraft 



accessories has earned for them positions of vital importance 
on all types of military as well as commercial planes . . . Re- 



cognizing its obligations, this company is constantly expand- 
ing and improving facilities to meet all scheduled deliveries 
and still maintain the standards of quality and precision 
which have won world-wide recognition for PESCO products. 




Tha tallowing PESCO products c 
FUEL PUMPS . VACUUM PUMPS Al 
PROPELLER FEATHERING PUMPS ■ 
VALVES • AIR VALVES • HYDI 


D ACCESSORIES 
PROPELLER ANTI 



FENSE ISN'T JUST 



ALUMINUM, 
DEFENSE, 
AND YOU 


They are first in the hearts of the people and first in the headlines. But 
Defense is also ten thousand other military necessities, clear across the 
board, and Alcoa Aluminum goes all the way across with it. 

Sheets and shapes and wire; castings and extrusions and forgings, nuts 
and bolts and tubing and rivets; all these and more forms of Alcoa 
Aluminum are being chewed up by scores of industries in military appli- 
cations as varied as the peace-time applications of aluminum used to be. 

AND FOR THE SAME REASONS. 


Before Defense, one of our adve: 
the headline reproduced at the 
whole volume of economic and engineer- 
ing common sense was distilled into those 
six words. Now, Defense is taking all 
the aluminum we can make because that 
headline is a fact. 


iements to civili 
ght. A 


s started off with 



THIS IS WHAT we 

of Diesel engines. 



:re saying, Be/ore Defense, to prospective buyers 
great new industry was feeling its way. Properly, 
TT - it was weighing the advantages of using 
Alcoa Aluminum. But Defense had to 
have those advantages right away, and 
civilian users of Diesels now have to wait 
for their aluminum. 


THE FIVE WORDS in the headline of this adverti 
the right introduced straight talk about 
the fundamentals of weight saving with 
Alcoa Aluminum : vital reasons we thought 
(and think) that everybody should know. 

Defense hasn’t time to explain that these 
are precisely its reasons for using alumi- 



LAST MONTH DEFENSE TOOK over 50 million pounds of Alcoa 
Aluminum, for the simple and clear reason that certain advantages of 
aluminum are fundamental. 


When the emergency is over, Alcoa is going to be talking the same simple 
language, selling the same fundamentals. And it will have still better tech- 
niques and new uses of Alloys of Alcoa Aluminum for you to put to work. 

RIGHT NOW, we are in high gear for defense; our foot is on the floor 
board; we intend to keep it there for the duration. 


M I N U M 


A L U 


COMPANY 


OF AMERICA 




THE GENERAL FIREPROOFING COMPANY . Youngstown, ohio \ 


Ctafistoeu in Muhumuh CltiWiS 


Defense Production Authorities call upon the 
experience and facilities of the world’s largest 
manufacturer of Aluminum Seating. 

GF Airplane Seating . . . the outgrowth of a need for 
functional, light and strong seats for Pilots, Ob- 
servers, Gunners and Radio Operators ... is exacting 
in the fulfillment of defense specifications... supports 
every requirement of modern aircraft to maintain 
high efficiency and dependable performance. 

GF Craftsmen are skilled in aluminum seating. Amer- 
ican built planes . . . the result of skill in every step of 
manufacturing . . . will maintain their leadership! 
GF Airplane Seating will contribute to this leader- 
ship to make American Aircraft the world’s finest. 


. V I N G • ST O I 


FILING SUP: 





PLUS SPEED AND VERSATILITY 

. 


P RECISION is the first essential in mod- 
ern metal working industries. But speed 
is necessary also, for the efficient use of fast- 
cutting carbide tools — and versatility, to re- 
duce set-up time to minimum. Precision, 
speed, and versatility are three of the many 
qualities responsible for the popularity of 
South Bend Lathes. 

The 10' Swing, 1' Collet Capacity Precision Bench Lathe shown 
here is engineered for the most exacting classes of close-tolerance 
machine work. Direct belt drive to the carefully balanced spindle 
assembly provides a series of smooth, vibration-free speeds rang- 
ing from 50 to 1357 R.P.M. The full quick change gear makes any 
of 43 different threads and 48 different feeds instantly available. 


This combination of precision, speed and versatility assures 
an efficient output on tool room or manufacturing work— makes 
this lathe ideal for defense programs demanding top speed pro- 
duction. South Bend Lathes are made in 9', 10", 13", 14 'A’, and 
16" swing, manufacturing or tool room type, motor drive or 
countershaft drive. Write for catalog and name of nearest dealer. 



SOUTH BEND LATHE WORKS 

181 EAST MADISON STREET, SOUTH BEND, INDIANA, U.S.A. 

LATHE BUILDERS SINCE 1906 
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Right 

to the Point 



WE WHISTLE WHILE WE WORK 


It’s the spirit as well as the ability that gets 
things done. 

Back of Northrop Engineering, back of 
Northrop Management, back of the North- 
rop plant and equipment are the men of 
Northrop. From the guard at the front gate 
to the test pilot in the sky — through every 
division and every department there is 


one determination — Defense Comes First. 

This unity of purpose and unity of effort 
is born of a faith — a faith in Northrop 
planes — a faith in the Northrop organiza- 
tion — and faith in the form of government 
whose principles we are "all out” to defend. 

Such is the spirit at Northrop. It always 
was. It always will be. 



Sunnen Precision Honing 
Aids Defense Production — 




In Time . . . . 
In Dollars . . . 
In Man Hours 
In Power . . . 


No set up or locating time; removes stock 
rapidly; produces super-smooth finish. 

Low in initial cost (basic machine price 
only $195); economical to operate; re- 
quires only semi-skilled labor. 

Saves skilled labor and training time — 
any intelligent young man can learn to 
do precision work in 24 hours. 

Uses only 1/3 h.p. — relieves internal 
grinders and other machine tools for 
other work. 



SUNNEN Precision Honing Mach ine 


This practical, inexpensive machine 
solves five important problems: 


SUNNEN PRODUCTS COMPANY 

7942 Manchester Avenue, St. Louis, Missouri 
Factory , Chatham, Ontario 


AVIATION. 



MECHANICAL MUSCLES 


fully seeking to achieve in metal the smooth, effi- 
cient and reliable performance found in Nature's 

built by VARD for bomber or pursuit aircraft. The 

lent workmanship in (Top Lett) a flap indicator 
valve, (Top Right ) a hydraulic, landing gear door 


and ( Center ) a hydraulic power brake valve. All 
are now being manufactured on a production 
basis in VARD shops. 

In three well - equipped plants, a greatly in- 
creased force of VARD technical craftsmen are 
producing some of the world's finest precision air- 
craft and manufacturing equipment; gauges. 


Yard 




MECHANICAL LABORATORY 


WHO’S 


GOING TO BE 



IN THE AVI ATH 



WHO 


'STRY? 



Do you want a career in aviation? Do you want to 
be somebody in the rapidly growing air transport 
industry with its wide opportunities for ade- 
quately trained young men? Then consider this. 
The sooner you are trained for your career, the 
sooner you are completely equipped with the 
necessary qualifications — the sooner you will be 
somebody in your chosen career. 

You may feel that the unprecedented number 
of young men who are now entering aeronautical 


vocations will "glut” the aviation industry after 
the war. But that need not affect the man who is 
educated and thoroughly trained in the theory 
and practice of aeronautics. The expansion of 
air transportation depends upon such men. And 
that's what Boeing School oj Aeronautics trains you 
to be! 

Of course you are wondering about the draft. 
But just consider this — if you are called while at 
Boeing School of Aeronautics, your training 
there will have made you more valuable to your 
country and may well help you advance quickly 
in the branch of the Service to which you are as- 
signed. If you are not called, the more nearly 
ready you will be to accept a position in the aero- 
nautical industry. 

Give this serious thought. Now’s the time to 
get a head-start in your career in aviation. And 
your first step in this direction is to mail the 
coupon below and see for yourself what 
Boeing School has to offer — how a 
specialized training there will place you 
in a preferred class in the aeronautical 
industry ahead of all the rest. 
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1 1 Airline Mechanic 
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□ Private Pilot 

1 1 Special Airline Pilot 




BOEING SCHOOL OF AERONAUTICS 


UNITED AIR LINES 




£ quipped with Bendix 
Radio! 


Hundreds of Bendix-Equipped 
"Maryland” Bombers Tested 
in Active Service 


New “ Baltimore ” Bombers for R. A. F. 
also using Bendix Equipment 


Carrying Bendix Radio Transmitters, Re- 
ceivers, Compasses and Interphone Systems 
as standard equipment, hundreds of Martin 
167’s, now called "Maryland” Bombers by 
the R. A. F., have entered the service of 
Britain. In active service over Africa and 
the Mediterranean, they have won the 
praise of R. A. F. pilots. 

Now, having proved its mettle in combat, 
more of the same Bendix Equipment is being 
installed in the new Martin "Baltimore" 
Bombers, designed to meet R. A. F. tactical 
requirements, which are now coming from 

It is gratifying to know that Bendix Radio 
Equipment has shown that it can "take it" 
under fire; even more gratifying to report 
that, in a great new "blackout” plant, vastly 
expanded Bendix Radio facilities are hard 
at work — for our National Defense. 

Bendix Radio Corporation, Baltimore, Mary- 
land, U. S. A. Cable Address: Benrad. 


BENDIX 

RADIO 

FOR THE AVIATION INDUSTRY 
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With two large manufacturing plants with 
lion square feet of area in the heart of tl 
assembling plants on both C 
located District Offices, Lyon is 
special defense products ... be 


r a half mil- 
iddle West, 


killed workers, drawn 
n the U. S. A., are daily 
demonstrating their value in dependable mass production 


Both factories 
from the choic 


of defense products made of sheet metal. Modern tool- 
rooms in each plant are capable of producing necessary 
dies and jigs to service all production equipment. Plant 
facilities include hundreds of machines and specialized 
equipment exactly suited to the fabricating of sheet metal, 
shears, punch presses, double crank presses, power 
brakes, spot, arc and gas welders, baking ovens, washing 
machines, dip tanks, spray equipment, etc. 


A fully illustrated brochure, "Craftsmen in National De- 
fense, " will give you specific and complete details on 
Lyon facilities and ability to fabricate sheet metal prod- 
ucts. A copy is yours for the asking. Write or wire today. 


LYON METAL PRODUCTS, INCORPORATED 

General Offices: 5809 Madison Avenue, Aurora, III. 


LYON METAL 
PRODUCTS, INC. 


40 YEARS' EXPERIENCE 

PERFORATING, BLANKING, 
FORMING, ASSEMBLING, 
ENAMELING and LACQUER- 
ING SHEET METAL IN 
GAUGES No. 10 TO No. 24 



CORP’N., STAMFORD, CONN., 


IN THE FRONT LINE 


Today— as in the First World War— norma- 
HOFFMANN PRECISION methods and facili- 
ties are contributing accuracy, speed-ability, 
frictionless operation and dependability to 
practically every mechanical activity in the 
program of National Defense. 

Day and night, the NORMA -HOFFMANN 
factory is turning out PRECISION BEARINGS 
that find their place in the machine tools and 
machinery producing essential equipment 
and supplies for army, navy and air forces; in 
battleships, cruisers, destroyers, submarines, 
aircraft carriers and other naval craft; in 
bombers, fighters, scout planes, trainers and 
transports; in anti-aircraft guns for land and 
naval operations; in gun mounts, gun-fire 
control and other ordnance equipment; in 
tanks and motor transport; and in telegraph, 
telephone, radio and photographic apparatus. 

Submit YOUR bearing problems to us, for 
study and engineering recommendations — 
without obligation. Write for the Catalog. 



I A .striking symbol of America’s 
growing might in the air, these 
four top-ranking pursuit planes of the U. S. 
Army, now in quantity production, guard 
American shores from aggression. Designed 
for pursuit and interception, the Lockheed 


P-38, the Bell P-39, the Curtiss P-40, and 
the Republic P-43 are all equipped with 
Curtiss Electric Propellers. 


CI'BTISS-W It I GUT I'ORPORATIOX 

Propeller Division • Caldwell, New Jersey 





Cartridge Engine Starters - Dichrcmate 
Cartridge Containers . Internal Tie Rods 
• Propeller Pitch Controls . Elevator and 
Rudder Tab Controls. 

Flexible Shaft and Case Assemblies • Aero- 
flex Jr Flexible Instrument Lines. 
Tachometer, Fuel Pump and Remote Control 


TOWARD ONE GOAL 




From fhe smallest connectors to aircraft 
armor plate, Breeze products are being 
delivered in great quantities for the air, 
land, and naval branches of our armed 
forces — built to the same high degree of 
quality for which they have long been 
noted. Wide experience in serving both 
peace-time and war-time transportation 
has enabled Breeze to take the increased 
production demands in stride. 

Contributing its expanded manufac- 
turing facilities to the national defense 
program, Breeze is doing its part in this 
country's all-out effort toward one goal 
— safeguarding the American way of life. 


IRPORATIONS INC. 
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A pilot's confidence rests on the 
Pioneer craftsman's carefulness 


The look of confidence that every 
pilot turns to his Pioneer Instruments 
is born of a reputation for accuracy 
and precision that is traditional with 
those who build Pioneer. 



ISION OF BENDIX A 


INSTRUMENT £§& 

IATION CORPORATION • BENDIX, NEW JERSEY 
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• AVIATION, 


FLYAWAY . . . Upwheeling to thunder westward in delivery flight, pursuit 
interceptors for the United States Army Air Forces depart from 
Republic Aviation’s flying field at an ever increasing rate— sym- 
bolizing the tremendous expansion of the nation’s aerial might. 
Republic Aviation Corporation, Farmingdale, L. I., N. Y., U.S. A. 

REPUBLIC AVIATION 



Airliners Belong On Our Airlines 
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WINDY CITY TO THE GREAT SOUTHWEST! 





RETURN METAl DRUMS PROMPTLY.. . thus helping to moke present supply meet industry's needs ond releasing metal lor Notional Di 


Lubricants and Fuels 

FOR THE AVIATION INDUSTRY 






Liquid or Air-Cooled Engines ? 

We need all we can get of both 

By Major General George H. Brett, 

Chief of ihe Army Air Corps 








AIR POWER 





KONSHIN— 


Emperor of the Campo 

How Barreiras Airport was carved from the heart of the Brazilian jungle 




Navigation 
With the 
D/F Loop 


Principles of the Radio 
Direction Finding Loop 
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Ten-fold Expansion 

How Eclipse Aviation has prepared for defense by expanding its facilities 

By Sidney H. Webster, Bclipse Aviation Division, Bendix Aviation Carp. 






Airplane Specification Engineering 


Describing the work of the Specification Staff at Lockheed 

By Peter A. Beck, Spicificatiaa, Staff Engineer and Richard H. Robb, Assistant, Lockheed Aircraft Carp. 






Washington National Airport 

The line new field at Washington has many new 
features and is worthy of the name, "National Airport." 

fly John Groves, mo*,,., 
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Expansion Without Bricks and 

When Hamilton Standard was faced with expansion, the manage- 
ment sought out a suitable existing plant and saved time and money 





New Light 

on Production Problems 


Vega factory has world's largest installation of fluorescent lights. 


W ITH aircraft factories working 
around the clock it has become ab- 
solutely vital to perfect artificial light- 
ing to the point where production will 
proceed at maximum efficiency day or 
night. It is fortunate for the success 
of our current defense effort that the 
fluorescent light was developed in time 
to meet this need. Engineers of the 
Lockhccd-Vega organization turned to 
fluorescent lighting in their search for 
an ideal system of artificial illumina- 


By Charles F. McReynolds 

Pacific Coast Editor, Aviation 

tion. It was necessary to conduct re- 
search beyond anything previously done 
in this field. The result is a new type 
lighting fixture designed to meet the 
specific need of the new Vega plant at 
Burbank, Calif. Studies of lighting 
problems led to the world’s largest 
single installation of fluorescent lights 


in a plant which is 100 percent fluores- 
cent lighted. There were many difficult 
technical problems in the path of this 
lighting achievement, some of which 
were declared insurmountable by light- 
ing experts. For example, the installa- 
tions above the final assembly section 
are the highest fluorescent mountings 
in existence, being 40 ft. above the floor 
at some points and 35 ft. at others. Ma- 
jor problems were presented by this 
installation from a service standpoint 
alone, as it is difficult to service lighting 
fixtures at such a height. But this prob- 
lem has been solved through provision 
of special portable service cranes per- 
mitting cleaning and replacement of 
tubes without interfering with produc- 
tion on the floor below. 

There is a total floor area of 1,334,000 
s<|. ft. in the Vega plant and a total 
of 36,524 fluorescent light tubes arc 
used to illuminate this area. The re- 
sult is almost literally to “pave” the 
ceiling of the plant with light. Since 
the light sources arc almost infinitely 
numerous, and each individual unit is of 
low intensity, high area type, the result 
is to produce an almost magical condi- 
tion of high light intensity at the work- 
ing level without any awareness of the 
source of light. The worker is always 
bathed in light from all directions and 
so docs not waste a single moment of 
production time while maneuvering to 
get the light behind him, or in front of 
him, for purposes of vision. Some con- 
ception of the vast size of this lighting 
installation is gained by stating that 
these 36,524 light tubes, if placed end 
to end, would measure approximately 
28 mi. long, about half again as far as 
the largest comparable fluorescent light 
installation previously made. These 
tubes arc contained in 10,392 different 
lamp fixtures of special type developed 
by Vega engineers. 

In the main manufacturing building 
there is one vast unpartitioned ceiling 
with an expanse of 11-J acres, measur- 
ing 600 by 850 ft., which carries 17,894 
light tubes in 4470 lamp fixtures. These 
lights cover a working space of 510,000 
sq. ft., or enough to hold ten football 
fields — including end zones. Including 
both main floor and mezzanine, the 
(Turn to page 168 > 
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Vega's New Plant 

New plant expects to achieve high output per square foot of factory space. 

By H. E. Ryker Vice President in Charge of Manufacturing, Vega Airplane Company 


B Y virtue of its well-planned layout, 
and the method of continuous line 
production both as to parts assemblies 
and the airplane itself, the new $7,000.- 
000 factory of the Vega Airplane Com- 
pany was built especially to speed 
production. Most airplane plants have 
been extended after initial erection, 
which, while necessary under the Na- 
tional Defense emergency, cannot be 
accomplished without some confusion. 

Vega, located adjacent to Lockheed 
Air Terminal in Burbank, California, 
will lend itself to much greater produc- 
tivity than the average plant. To be 
perfectly frank about it, we expect to 
achieve a higher ontput of pounds of 
air frame per square foot than the 
average for the industry. That is an 
ambitious program. But Vega is an 
ambitious company. Furthermore, we 
have 1,334,000 sq. ft. of what we believe 
to be the most modern aircraft manu- 
facturing facilities the industry has 

Many experts believe, and say quite 
openly, that better production cannot 
be reached because of the inexperienced 
workers which are the only ones avail- 
able. Such manpower is supposed to 
slow things down considerably. Such 
was not the case at Lockheed, our 
affiliate, last year, and there is no 
reason it should be so at Vega. In 
addition to the handicap of untried men, 
buildings were being torn down and 


new ones built up. Despite the attend- 
ant confusion occasioned by all this 
construction as Lockheed expanded 
more than a million square feet, new 
records for production were achieved. 

No rebuilding program will present 
its accompanying problems at Vega. 
And we believe that we can solve the 
inexperienced employee problem at 
Vega exactly as we solved it at Lock- 
heed. The secret is to train a man for 
one job and keep him on that job until 
you have someone else fully trained to 
take his place. Then promote him to 
a position of greater responsibility. 
But don't keep shunting him back and 


forth, all over the assembly line. Let 
him do what he knows how to do 
thoroughly, and leave other jobs to men 
who know those jobs thoroughly. This 
system cuts down production time by 
60 or 70 percent. 

The general plan and layout of Vega 
is to obtain insofar as possible a con- 
tinuous flow of production, thus mini- 
mizing the storing and handling of 
parts and assemblies. For instance, 
small assemblies will be passed directly 
on to the next assembly station, instead 
oi being stored in and reissued from a 
parts storeroom. In turn, the larger 
( Turn to page 164 ) 








HERE'S HOW GOODYEAR PARTS HELP TO 



TTERE at Goodyear o 
sKt 11 long experience 

9Ky aeronautical engineering 

fully mobilized in the pro- 
duction of subassemblies — wings, floats, 
nacelles, tail and other light metal alloy 
surfaces — for airplane manufacturers. 

The high quality of these parts being 
fabricated by our subsidiary Goodyear Air- 
craft Corporation is attested by the increasing 
use of these parts in planes meeting the most 
rigid governmental specifications. 

These include bombers and fighters being 


Engine 
Curtiss- Wright Corpoi 
Consolidated Aircraft Corporation. 


In additi. 
brakes, tire 
ber accessories 


, we are producing wheels, 
tubes and numerous other rub- 
i far larger scale than ever 




G 



before for practically every major airplane 

As the leading mass-producer in its field, 
Goodyear now serves aviation as it long lias 
the automobile and motor truck industries — 
as a dependable supplier of highest-quality 
parts and accessories, backed by thirt 
years’ experience in aviation. 





Air FREIGHT 
INDUSTRY OF THE FUTURE 


D EFENSE has jumped che tonnage of air 
cargo. Precious machinery and tools are 
literally flying to the job of production. This 
has vastly accelerated the growth of a great 
industry of the future. By April, 1941, 111,000 
shipments per month of miscellaneous goods 
were going by air. 

Machine parts, printing plates, newsreels, 
styles are common cargo for air shipment — and 
commodities ranging from gardenias to fur- 
naces are being transported by plane. 

Air express service extends across the 
continent and the Pacific Ocean; and 
from Alaska to the Argentine. TIME 
Magazine ships 20,000 copies weekly 


to Latin America — they are on the news stands 
of Buenos Aires Monday, three days after the 
magazine goes on sale here. 

In fifteen years, delivery speed by air has 
doubled; rates have been cut two-thirds; mile- 
age flown has multiplied ten times over. As yet, 
however, the movement of freight by airplane 
is still an infant industry. Lower rates will come 
through new low-cost cargo planes and other 
developments; the quickening pace of United 
States production will continue to put 
more cargo in the air. 

The development of this industry will 
call for more and more planes — and tech- 
nically trained men to keep them flying. 



ACADEMY OF AERONAUTICS, LaGuardia Field, New York 
CASEY JONES SCHOOL OF AERONAUTICS. Newark, N. J. 
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COMPLETE TECHNICAL COURSES 


AERONAUTICS 


FLYING 

Test Stand 


New instruments and methods in flight testing 
aircraft engines constitute a laboratory aloft 


By Herb Shebat 

Wright Aeronautical Corp. 

A YOUNG engineer just transferred 
to our flight test section made a 
suggestion which amazed me. "I would 
like,” he said, “to change the engine 
installation in a test plane, so it will 
duplicate that on the test stand.” 

“You see,” he continued, before I 
caught my breath, "the data taken in 
flight cannot be correlated to that taken 
on the stand, and I'm sure that if we can 
change the plane we can correlate it.” 

I tried hard to tell him, but I'm not 
sure I was convincing, that the way to 
correlate the data was to change the 
test stand, so it would duplicate an air- 
plane installation. I explained that our 
one ultimate object is to build engines 
which perform well in flight, that test 
stand research is an intermediate step 
and very valuable when the data it pro- 
duces are applicable to flight conditions, 
and that, if the test stand data are not 
applicable to flight conditions, the test 
stand, rather than the airplane, should 
be changed. 

This may seem strange to you, but 
I’m a pilot, and like other pilots, I can't 
agree that all engines, including those 
which fly, are just alike. True, they are 
all conceived in a drafting room, bom in 
a machine shop, and nursed on a test 
stand. But after it’s weaned, the air- 
plane engine must operate in an environ- 
ment, which is different in at least three 
important ways from test-stand condi- 

First: in flight the movement of the 
cooling air is almost entirely dependent 
upon the velocity of the plane which 
may vary all the way from zero to 400 
m.p.h. or more. If an airplane engine 
overheats, you cannot correct the trou- 
ble by putting on a new fan belt. 

Second: engines are subjected to 
movement and acceleration — on three 
axes, and they must operate in every 
conceivable position, including in- 

Third: the wide changes of atmos- 
pheric pressure and density affect the 
engine’s power, its ability to cool itself, 
and its ability to pump fuel and oil. 


All of these things affect the engine 
directly, and also indirectly, through its 
accessories. 

Test stands have been built which 
simulate many items of the flight condi- 
tion, such as the velocity of cooling air, 
the density of the carburetor air, and 
the position of the engine. But it is 
perhaps impossible, and is certainly im- 
practical, to simulate all of them. 

Let us go into each of these items a 
bit farther. First, the problem of cool- 
ing: it seems to me that our present 
engines, with their high horsepower and 
comparatively low cruising power, are 
the direct result of the type of airports 
which are available. Do you remember 
the high wheeled automobiles of the 
days before we had paved highways? 
Well, I think the same thing is happen- 
ing in aviation today. Now we must 
build engines which can deliver a cer- 
tain cruising power continuously and 
another, much higher, power which can 
be used to get the plane off the ground. 
To do this, it must accelerate a heavy 
plane (say 10 lb. per take-off horse- 
power) from zero to 70 m.p.h. in about 
i mile, and it must continue this ac- 
celeration up to about 100 m.p.h. within 
the next 1 mile or so. During the first 
part of this process, the landing gear 
is on the ground, and during the second 
part, the gear (which is a very heavy 
drag, as it lacks streamlining) is being 

When the landing gear is folded, the 
take-off is finished, and the cooling 
conditions change greatly. The power 
is reduced 25 percent or more and the 
speed is much higher, so a much greater 
flow of cooling air is available. During 
take-off, it is necessary to cool the 
engine, in part, by surplus fuel ; but we 
can’t keep that up, or our fuel consump- 
tion would be prohibitive, so we use 
take-off power for as short a period as 
possible and get into the cruising condi- 
tions, starting with a cruising power 

So far, the flight conditions can be 
approximately duplicated on a test 
stand. As the plane starts to climb, the 
air density drops and its effectiveness, 
as a coolant, drops too. This is a varia- 
ble, which is not built into the stand. 



To make the whole thing more compli- 
cated, the temperature of the atmos- 
phere, our coolant, also drops with in- 
creased altitude, thus improving the 
cooling. This is another variable which 
is not duplicated on the stand. These 
two variables move in opposite direc- 
tions, as the plane climbs. Flight test 
data have accumulated and have pretty 
well established the relationship of these 
two variables. The drop in density is a 
percentage of its original density. This 
results in a corresponding percentage 
drop in the temperature differential be- 
tween the cooling air and the engine 
metal (cylinder fins). The temperature 
drop affects this differential by being 
added directly to it. In standard atmos- 
phere at 21,800 ft. the density is one- 
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Airplane Hydraulic Systems 


By Edward M. Greer 

Simmonds Aerocessories, Inc. 

A S the science of aerodynamics de- 
veloped, it was learned that higher 
efficiency of aircraft could be obtained by 
the reduction of its parasite drag. Ex- 
periments made by the N.A.CA. and 
many schools interested in the subject 
have discovered that the resistance of 
the landing gear sometimes runs up to 
40% of the total drag. Structural mem- 
bers, such as wing struts, braces, guy 
wires and tubes which contributed to 
the total drag, were eliminated with 
increased knowledge in structures de- 

Streamlining tires and undercarriage 
members helped a little. However, with 
the advent of larger and faster air- 
planes it was found imperative to re- 
move the landing gear from the slip- 
stream of the airplane. At first, this 
was done by pulling the undercarriage 
up by means of a hand crank, cables 
and pulleys. This system soon proved 
to be too bulky and inefficient, aside 
from requiring the pilot’s attention 
when he needed it most in making a 
landing or a takeoff. An electric motor 
then replaced the hand crank, but prob- 
lems of linkage persisted and the added 
weight of the electric motor was objec- 
tionable. The hydraulic actuating sys- 
tem was then introduced and found 
quite satisfactory. The great advantage 
of this system is that a central power 
unit, the pump, can be used to operate 
all the components through a scries of 
tubes, which can be directed anywhere 
in the airplane as easily as electric 
wires without regard for transmission 
of power in different directions or the 
problems of torsional stresses or link- 
age connections. 


Although the hydraulic system was 
primarily used to operate the landing 
gear, the art has developed to include 
the tail wheel, wing flaps, gun turrets, 
bomb doors, engine cowling flaps, gun 
firing gear, control surfaces, engine 
controls and the automatic pilot, all with 
a single power unit and a system of 
valves and actuating cylinders. Con- 
trol valves ior all the units can be 
mounted in a single manifold on a 
convenient panel in the cockpit with 
the distribution units on another mani- 
fold mounted conveniently and the actu- 
ating cylinders distributed to directly 
operate the required mechanisms. Al- 
though the loads required to operate the 
different mechanisms may vary, the 
desired effect may be obtained merely 
by varying the area of the actuating 

The hydraulic system is comprised 
in all cases of three main units. They 
are, first, the pump which supplies the 
power to operate the system ; second, 
the control valves which control the 
direction of flow of power and hence 
the choice and direction of the actuating 
units and, third, the actuating compo- 
nents which comprise a piston and 
cylinder arrangement. The simplest 
type of hydraulic installation is shown 
in Figure 1. 

This installation consists of a hand 
pump "A”, a selector valve “B” and a 
pair of actuating cylinders “C”. By 
shifting the handle to the down posi- 
tion and then operating the hand pump, 
power is forced into the cylinders caus- 
ing them to extend the landing gear. 
By setting the valve in the neutral posi- 
tion, the oil is trapped in the cylinders 
causing the landing gear to be hy- 
draulicallv locked in position. By set- 
ting the valve handle in the ’’UP’’ 
position and then operating the hand 


pump, oil will be forced under pressure 
to the opposite side of the cylinders 
causing them to retract the landing 

The system can be multiplied to actu- 
ate the tail wheel and flaps in addition 
to landing gear, simply by adding a tail 
wheel actuating cylinder to the landing 
gear circuit in Figure 1, and by con- 
necting a flap selector valve and flap 
operating strut in parallel to the above 
circuit A complete and comprehen- 
sive system, is shown in Figure II. In 
this airplane, the pump is located in 
the pilot’s compartment at the left side 
of the co-pilot's seat. This pump is fed 
from a reservoir mounted on the fire- 
wall above the level of the pump. The 
four way valve which operates the 
landing gear retracting cylinders is lo- 
cated on a panel to the left of the 
co-pilot’s seat. To retract the landing 
gear, the handle of the control valve is 
pulled to the position. The pump is 
then operated until the wheels are fully 
retracted. A hard pull on the handle 
of the pump is necessary to insure that 
the wheels arc full up into the nacelle 
structure. By returning the control 
handle to neutral, pressure is locked in 
the cylinders thus keeping the wheels in 
the up position. If the valve handle 
is pushed down and then the hand pump 
operated, pressure will, by means of the 
operating cylinder, extend the landing 
gear until it is full down. A spring 
loaded safety latch installed in the rear 
wall of the nacelle moves into a notch 
on the operating cylinder rod, thus lock- 
ing the landing gear in the down posi- 
tion. When the control valve handle 
is placed in the up position, pressure is 
forced into the bottom of the latch 
cylinder, forcing the latch upward, 
thereby releasing the operating cylinder 
rod and thus the landing gear. 






A signal system is connected with this 
system whereby a red warning light 
goes on when the control handle is 
pulled into the "up” position and will 
stay on until the handle is returned to 
neutral. When the handle is pulled to the 
down position, a horn sounds until the 
landing gear is in the full extended 
position. As the latches lock the land- 
ing gear in the fully extended position, 
a green light goes on, the horn becomes 
silent and the red light will go off. 
The wing flap four way control valve 
is located on the floor at the right side 
of the pilot's seat. The hydraulic actu- 
ating strut may be located in the center 
wing panel. A relief valve is inserted 
in the system to prevent lowering of 
the flaps at excessive speeds. If the 
flaps are retracted and excessive wind 
loads are applied to the flaps, pressures 
above the relief valve back to the tank, 
thus causing the flap to move upward. 
In some cases, a pressure gauge in- 
stalled near the relief valve line is 
desirable to indicate high loads on the 
flaps. If the handle of the control valve 
is placed in the extreme forward posi- 
tion and the hand pump operated, the 
flaps will be lowered. Returning the 
handle to neutral will lock the fluid in 
the cylinder and thus hold the flaps in 
position. If the control valve handle is 
placed in the extreme rear position, the 
pressure on the rod end of the actuating 
cylinder will bring the flaps up when 
the hand pump is operated. The neu- 
tral position of the control valve again 
locks the flap in position. When in 
flight, extreme air loads on the flaps 
will raise them by by-passing the fluid 
through the relief valve as explained. 

An indicator located on the instru- 
ment panel which is connected to the 
flap actuating strut, will give the posi- 
tion of the flaps at all times. 

A pressure gauge connected to the 
line which feeds the upper ends of the 
landing gear retracting cylinders is lo- 
cated in the cockpit indicating the pres- 
sure in the retracted position. Shut-off 
valves, of the ordinary hand operated 
globe type are provided next to the 
upper end of the retracting cylinders 
so that the landing gear can be re- 
tracted and the fluid trapped in the 
cylinders. This permits pressure in 
the rest of the system to be relieved and 
the pump lines or latches to be discon- 
nected and repaired. Bleeder valves or 
traps are provided in the highest points 
of the system to remove all the air 
from the system. 

Present day practices have progressed 
such that the above system would not 
be acceptable. Locking a cylinder by 
trapping oil in its cylinder has proven 
inefficient as leakage and temperature 
change would effect the position of lock. 
Line disconnect valves have long since 
replaced hand operated globe valves 


mentioned in connection with the land- 
ing gear lines above. 

As hydraulic systems became more 
extensive the capacity of a hand pump 
as a power unit was found inadequate. 
A power driven pump was then added 
to provide an adequate source of pres- 
sure, and the hand pump was retained 
for emergency operation in case it is 
mounted on the accessory case of the 
engine, or it may be driven by an elec- 
tric motor mounted in any convenient 
location, usually near the reservoir. In 
present systems, the most popular type 
pump is of the gear type, with capacity 
ranging from 1J gallons to 4 gallons per 
minute and operating between 700 and 
900 lb. per square inch. 

Since the pump is continuously oper- 
ated by the engine, fluid is continuously 
being pumped through it and the pres- 
sure is built up. This pressure must 
be relieved when the actuating equip- 
ment is not being used to prevent ex- 
cessive pressures and thus injury to the 
system. One manner of accomplishing 
this is to by-pass the fluid through a 
relief valve; however, this is very ineffi- 
cient as energy is being taken from the 
engines and dissipated as heat. The 
heating of the fluid is highly objection- 
able as the leakage through the valves 
and seals goes up with a rise in tem- 
perature and also because tempera- 
tures can cause many other failures 
including cracking of the fluid. Oil 
coolers have been employed with some 
measure of success to prevent this, but 
as a whole, the loss of power through 
heat dissipation prohibits the use of 
this system. 

The simplest form of hydraulic cir- 
cuit using an engine driven pump is 
known as the open circuit and is illus- 
trated in Figure III. The main fea- 
ture of this system, the selector valves 
employed, have their pressure ports 
open to their return ports in the neutral 
position, and they are connected in 
series with each other. Thus, the fluid 


from the pump will flow through the 
landing gear selector valve, which we 
may call a primary, and through the 
flap operating valve which may be 
called the secondary and back directly 
to the tank. The build up of fluid pres- 
sure when the system is open will be 
equal only to the back pressure through 
the valves and lines and will probably 
not exceed 30#/in. ! , when the correct 
capacity pump is used. 

In the system illustrated, the valves 
are mounted on a control panel in the 
cockpit of the plane. When the pilot 
moves the handle of the primary valve 
to the down position, the flow is cut 
off from the secondary valve and pres- 
sure is built up in the landing gear and 
tail wheel cylinder, forcing them to 
extend. When they have reached their 
full extended positions, the fluid is by- 
passed through the relief valve which 
emits a shrill whistling signal. The 
pilot will then return the handle of the 
control valve to neutral allowing the 
fluid to again by-pass through the valve. 
Fluid is thus trapped in the cylinder, 
hydraulically locking it in position. 

To retract the landing gear and tail 
wheels, the primary control valve han- 
dle is placed in the “up" position. The 
flow to the secondary valve is again 
cut off, but this time pressure is built 
up in the landing gear and tail wheel 
cylinders, causing them to retract. 
When these components have reached 
their full “up” position, the fluid is 
again by-passed through the relief 
valve as the pressure builds up giving 
the pilot the signal to bring the selector 
valve handle to neutral, thus by-passing 
the flow and hydraulically locking the 
components in their “up" position. 
The secondary selector valve which 
operates the flap is so arranged that 
it by-passes the fluid in the neutral posi- 
tion. With the handle in the “down” 
position, pressure is built up in the 
flap cylinders, extending them. In most 
(Turn lo page 152 ) 
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The Short-Cut to Functional Efficiency... 
MALLORY Complete Contact Assemblies 


Very often, complete electrical efficiency 
is only partly solved by the selection of 
the right electrical contact. In many cases 
the contact member plays an equally 
important role ... or may even reduce the 
efficiency of the contact itself. The wrong 
material employed for the contact inem* 
her may set up unnecessary resistance. 

The action of the contact member may 
be too complicated. The tension may be 
wrong. The wrong method of contact 
attachment may pave the way for 
early failures. 


These are just a few of the many hazards 
which may he forestalled through the use 
of Mallory complete contact assemblies. 
In each case they arc designed and speci- 
fied with the same broad experience that 
has led to Mallory leadership in the field 
of electrical contacts. The result is not 
only greater efficiency • • ■ but very' often 
a substantial reduction in production 
costs and production time. 

Be sure that the Mallory representative 
gives you all the facts concerning com- 
plete contact assemblies. 


P. R. MALLORY & CO., Inc., INDIANAPOLIS, INDIANA Cable 



NON-FERROUS ALLOYS - ELECTRICAL CONTACTS 
POWDERED METAL ALLOYS 


New Reproduction Process 



At Republic 


By Bruno M. Smiling, 
and Ben Rudnick Photochemist, 
Republic Aviation Corporation 


tendent. 

Time and skill being at a premium, 
after an exhaustive study of the existing 
methods of reproduction, it was deter- 
mined that the use of a camera and 
lens was not desirable as a means to be 
used by men unskilled in the reproduc- 
tive arts. It was felt that some means 
must be found, whereby the difficulties 
encountered could be overcome. We 
have, with our new patent-pending 
method, excluded the use of a camera. 

Reproductions are made by the con- 
tact method. A broad example of this 
would be the means that is employed 
in blue printing. The originals and 


reproductions are not limited to any 
dimensional sizes. For example, the 
entire loft floor can be reproduced at 
one time, as means can be employed to 
permit the handling of sheets of int- 

The material on the loft floor or the 
master layout sheet is given a lumines- 
cent coating. A masking coating is 
applied over this luminescent coat after 
the coat has become dry and hard. When 
the masking coat is dry, it is ready to 
receive the drawing. (The masking 
coat is of contrasting color to the lumi- 


nescent coat, for example, black). 

The draftsmen, layout men, or lofts- 
men are provided with stylus-like tools, 
such as compasses and other scribing 
tools. These stylus tools cut through 
the masking coat and expose the lumi- 
nescent coat underneath. Due to the 
hardness of the luminescent coat, the 
stylus tools do not penetrate the lumi- 
nescent coat to the bare material. The 
result, in the line scribing, is a sharply 
contrasting line to the masking coat. 

If the man laying the image makes an 
error of dratsmanship, this error can be 
quickly remedied by painting over the 
line drawn in error with material of the 
same substance as the masking coat. 
The “painting over” dries rapidly. 
When the layout and subsequent check- 
ing are completed, the luminescent lines 
arc energized by exposure for a short 
time to incandescent, fluorescent, or any 
other artificial light or sunlight. The 
layout is then ready for reproduction 

(Turn to page 172) 
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Vickers Hydromotive Controls are engineered 
and built to match tile outstanding perform- 
ance of American aircraft. They are controls 
that provide assurance in the air . . . assurance 
that the hydraulic equipment will function with 
complete accuracy and reliability. 

The application of Vickers’ 20 years of hydrau- 
lic engineering and manufacturing experience, 
to modem aircraft requirements, has been 
widely successful in military as well as com- 
mercial type planes. 

Vickers 

I 102 II4KM4N BLVD., 1IETHHIT, MICHIGAN 


ASSURANCE IN THE AIK... 


VlC*if R$ 

HYHROlVIOTlt'i 
CUNT 110 S 


ENGINEERS AMD BUILDERS OF OIL HYDRAULIC EQUIPMENT SINCE 1921 
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New Link Octant 
and Collimator 


T WO new instruments for aircraft 
use have been developed by Link 
Aviation Devices, Inc., of Binghamton, 
N. Y. and are being distributed by the 
J. V. W. Corporation of 1100 Raymond 
Boulevard, Newark, N. J. These are 
the Link Bubble Octant and the Link 
Collimator. Each instrument has been 
put through exhaustive tests by the 
Army and the Navy, as well as by the 
British on the ships being ferried 
across the North Atlantic. Following 
tests at Wright Field, the Air Corps 
ordered a large number of the octants* 
and a number of the collimators. 

In addition to their value in military 
flying, it is predicted that these instru- 
ments will eventually be used by air- 
lines and by schools teaching celestial 
navigation. The Weems school is al- 
ready using this equipment. 

The Link Bubble Octants were de- 
signed to fill the urgent need for low 
priced bubble octants which are both 
accurate and easy to use. These new 
instruments arc designed to be light in 
weight, mechanically simple, rugged, 
compact in size, and shaped to the hand 
instead of having protruding handles 
and parts making them bulky and sub- 
ject to easy damage. Particular atten- 
tion has been paid to weight distribu- 
tion so the instrument is neatly bal- 
anced when held in the hand. This 
combination of light weight and cor- 
rect balance eliminates muscular exer- 
tion and makes accurate observations 




easier to obtain. The Octants are so 
engineered as to permit rapid quantity 
production, the usual number of parts 
have been radically reduced, and essen- 
tial parts made interchangeable. 

A one piece frame of corded heat- 
treated aluminum casting makes a rigid 
and durably constructed instrument, 
unlikely to warp and strong enough to 
withstand shocks caused by rough 
handling. 

The bubble chamber is quickly re- 
movable in a manner similar to the 
cartridge in a gun, so that different 
kinds or sizes of bubbles may be used 
to fit particular conditions prevailing at 
the time. The design permits the use 
of a slow or a sensitive bubble and 


choice of multiple or singular tubular 
types. In ease of defect in the bubble 
element, a new one can be substituted 
in a few seconds. 

Bubble lighting is accomplished by a 
self contained, quickly replaceable unit. 
This unit is simple in design and rug- 
gedly built and is not dependent on any 
outside electrical systems. The lighting 
unit can be removed and used as a 
flashlight The scale has its own light- 
ing system. A type of diffusing filter 
is used in the bubble lighting system 
which materially improves the visibility 
of second and third magnitude stars. 
Under conditions of poor visibility or 
when taking sights by direct vision on 
second and third magnitude stars, the 
bubble disc is made visible on the index 
glass with a minimum of illumination. 

The Link Octants are built in two 
models, the C-8 without Averaging De- 
vice, weighing 2 lbs. 3 oz. and Model 
C-9 with Averaging Device, weighing 
3 lbs. 2 oz. 


The following features are indicated 
in Fig. 1: 

A — Arm 
B — Arc (scale) 

C — Vernier 
D — Lucite Rod 
E— Bulb 

J — Cast Aluminum Frame 
K — Bubble Chamber 
The Arm (A) is rigidly pivoted to 
the axle, to which the Index Glass L 
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Here’s 


to Help You SIMPLIFY MAINTENANCE and SPEED UP 



DEFENSE PRODUCTION 


A new matched line of stream- 
lined aircraft engine and pro- 
peller handling equipment — 
all service tested in scheduled 
air carrier operations. 

Equally important in the 
manufacture of planes — a 
long list of metal working and 
handling machines and equip- 
ment — perfected through 
Whiting’s fifty years of service 
to industry. 

Now through its Aviation 
Department, Whiting Cor- 
poration makes its extensive 
facilities and versatile experi- 
ence available for plane man- 
ufacturers — transport or fixed 
base operators. Whiting Avia- 
tion Department can give your 
needs immediate attention. 


jti mm 


PRODUCTION AND MAINTENANCE EQUIPMENT FOR THE AVIATION INDUSTRY 

"AIRLINES ARE LIFELINES OF DEFENSE” 





Lockheed design is proved design! It is an aerodynamic sleekness that makes high speeds lor large 
airplanes both efficient and profitable. Its rugged strength and built-in stamina have made all-weather 
operations practical. And its tip to tail thoroughness has earned a reputation of dependability and 
high performance across six continents. 

Lockheed was not originated as a manufacturer of military aircraft ... but when the nations of the 
world called upon this organization for such airplanes, Lockheed’s advanced designs were easily 
adaptable to wartime needs. 

The Hudson bomber, transformed almost overnight from the Lockheed 14 . . . has proved itself under 
brutal punishment in the hands of the Royal Air Force. Designs have already been completed on a 
larger bomber, adapted from the Lodestar transport, offering higher speed and greater range. And the 
"Lightning” interceptor pursuit, now in quantity production, has no equal among fighting airplanes. 

These airplanes are out in front in their fields. They are leaders wherever they fly because they were 
designed to lead. They are versatile ... adaptable and whatever their purpose, they carry greater loads 
at higher speeds at lower costs. 


Adaptability and stamina are predominant in the design of The Lockheed "Lightning" interceptor pursuit was designed 
the Hudson bombers. No job is too tough for them to under- for great speed and ft re power. It is universally accepted as 
take. Long range reconnaisance... aerial photography... bomb- one of the fastest airplanes in the world. In simulated combat 
ing... actual combat are all in tlwir day’s work with the R. A. F. it has out-climbed and out-flown other airplanes of all types. 


LOOK TO 




FOR SAFETY IN FLIGHT, any radio equipment is bel- 
ter than none at all. But the best is better still! For only 
the best can be relied on under toughest flying con- 
ditions in the worst weather . . . and that's when you 
need your radio equipment most of all! 

In radio, “best" means RCA. It's as simple as that. 
No other manufacturer possesses RCA's rich resources 
of background, facilities and experience. Excellence of 
RCA engineering and design, combined with RCA's 
large-scale mass production economies, gives you extra 

This RCA combination is a good example. Matched 


units, embodying many exclusive RCA fea- -. 
tures, they're tailor-made for private flying — 

— at a price any private flyer can afford. Ask !& ■ 

your RCA Aviation Distributor for complete 

data, or write direct. ' 
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RCA DIRECTION-FINDING 
LOOP ANTENNA . . . Model 

AVA-122. Full electrostatic 
shielding, to reduce annoy- 
ing precipitation static . . . 
mokes the null point easier 

don's signal is low and the 
noise-level is high. 
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CAA and the 

Airplane Buyer 

The work of the C.A.A. factory inspector 
brings the buyer a better airplane 


By Donald R. Moulton, C.A.A. Factory Inspector 
assigned to Interstate Aircraft and Engineering Carp. 



B UYING an airplane, to most of us, 
is serious business. We make our 
selection from among those planes that 
meet our requirements and pocketbook, 
add such accessories as will make our 
ship most useful, and trust in the repu- 
tation and integrity of the manufacturer 
that the plane will hold together long 
enough to pay itself out and return a 
reasonable profit. 

Few people know that behind the as- 
surance of the manufacturer that a 
plane is airworthy is a bond of confi- 
dence backed by the United States 
Government. 

The plane you purchased may bear 
manufacturer's serial number 6 or 600, 
but in either case the following proce- 
dure of C.A.A. inspection holds true. 

The experimental prototype of your 
plane has been subjected to the most 
severe and critical examination and 
test. Drawings and stress analysis were 


nutely examined and critical compo- 
nents loaded with weights in excess of 
loads and strains encountered in flight 

Having passed these requirements, 
the plane is subjected to an exhaustive 
series of flight tests to determine that 
flight characteristics of the model are 
good and that no dangerous operating 
characteristics exist. 

After approval of the model, the 
Civil Aeronautics Administration as- 
signs a resident factory inspector to 
those plants where planes are to be 
built. First duties of the resident in- 
spector are to perform inspections of 
the factory organization, workmanship, 
methods, material and facilities to de- 
termine whether they meet the require- 
ments for a Production Certificate. This 
applies to aircraft construction, air- 
craft engines, aircraft propellers, and 
to some aircraft components and 
accessories. 

For example, the inspector assigned 
to Interstate Aircraft & Engineering 


Corporation at El Segundo, California, 
where Interstate CADETS are built, 
encountered several features of con- 
struction that were without precedent. 
Although the CADET is a conventional 
highwing tandem trainer in the low 
horsepower range, it embodies such new 
developments as the Interstate patented 
Fabriclip, used throughout the entire 
plane to replace rib stitching. The fact 
that this was a completely new idea 
meant a great amount of special test- 
ing. The capstrips of the ribs were of 
a new type, and a different order of 
applying tape over the ribs necessitated 
many additional tests to prove the ade- 
quacy of this new manufacturing 
process. Once completely tested and 
approved, however, only routine inspec- 
tion is required on all subsequent planes 
built under the terms of the same Type 
Certificate. 

The resident inspector is further re- 
quired to inspect aircraft, aircraft en- 
gines and aircraft propellers which are 
later to be presented to the Administra- 
tion for type tests while the aircraft, 
aircraft engine or propeller is in the 
process of manufacture in order to de- 
termine whether or not the construction 
is airworthy and in accordance with 
Civil Air Regulations. 

He is to inspect factories which are 
engaged in producing aircraft, engines 
and propellers under Approved Type 
Certificates in order to determine 
whether the terms of the Certificates 
are being fulfilled. 

Special investigations are conducted 
when service troubles have resulted on 
previously licensed aircraft. The cause 
of the trouble is determined and it is 
the duty of the inspector to see that 
proper correction is made. 

To determine that the factory hold- 
ing a Production Certificate continues 
to remain eligible for such Certificates 
by reason of maintaining suitable facili- 
(Turn to Page 186 ) 
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BEARINGS 



THE FEDERAL BEARINGS CO., INC. 

<s/f<(ia£eU ■Sffine <$8a$ ’^eaAm^S 

POUGHKEEPSIE, N. Y. 

Detroit Office: 2640 Book Tower • Cleveland Office: 402 Swetland Building 
Chicago Office: 902 S. Wabash Ave. • Los Angeles Office: 5410 Wilshire Blvd. 


QUALITY and PRECISION ball bearings are essential to 
the National Defense Program. The FEDERAL plant — 
working to capacity — is producing its full quota of 
fine ball bearings to meet the constantly increasing de- 
mands of the aircraft industry. 



New Howard Trainer 

Increased performance featured for advanced CPTP courses 
in the new DGA-160, an improved model which is to supersede 
previous trainer currently used by operators 
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FOR AMERICA’S NEW SAFETY PLANE. ..THE 


W ITH design, construction and performance based 
upon the sound foundation of safety, the manu- 
facturers of the new "Skyfarer" looked to Lycoming for 
a power plant of proved dependability. Such an engine 
is the Lycoming G cared ”75." The higher piston speeds 
permitted by gearing produce amazing economy . . . fuel 
consumption as low as <\'/i gallons per hour . . . extra 
smoothness, maintenance of revs in quicker takc-ofF and 
faster climb . . . greater propeller efficiency, developing 
75 h.p. at a propeller speed of only 10x5 rpm! Fly the 
Lycoming Glared "75” in the new "Skyfarer” and feel 
the difference geared power makes. 

to 10 75‘horsc power light-plane engines may be obtained from leading 
fight-plane dealers. Or write Lycoming Division, Department A91, 
Aviation Manufacturing Corporation, Williamsport, Pennsylvania, 


YOU CAN RELY ON 

LYCOMING 

SO to 300 H.P. d 


FOR MILITARY AND CIVILIAN TRAINERS ★ FOR PRIVATE AND COMMERCIAL PLANES 



Nazi Nemesis 


Britain's deadly night interceptor, 
the Bristol Beauiighter 


F ormidably armed with four 
cannon and six machine guns, the 
most powerful armament of any fight- 
ing plane in the world, the Bristol Beau- 
fighter literally blows to pieces Nazi 
raiders over England. 

A large, two-place, twin-engined 
plane, weighing 21,000 lb. loaded, the 
Beauiighter has a range of 1500 miles 
and a top speed of 330 m.p.h. at 14,000 
ft. Despite its size and weight, it is 
said to be capable of a short take-off, 
fast climb and exceptional maneuver- 
ability. Power is supplied by two Bris- 
tol "Hercules" III engines. 

The four 20 mm. Hispano-Suiza 
shell guns are concentrated in the fuse- 
lage, while the six Brownings are in- 
stalled in the wings. Designed pri- 
marily for service in the night fighter 
squadrons of the R.A.F., its terrific 
fire power makes the most of the fleet- 
ing glimpses of enemy aircraft afforded 
in tile dark, and it is officially reported 
that German warplanes have been blown 
to bits in midair after a couple oi 
bursts from the Beaufightcr's arma- 


Developed from the Beaufort bomber, 
which has been making successful tor- 
pedo attacks on Axis shipping, the 
Beauiighter is an all metal, midwing 
monoplane with accommodation for 
pilot and observer. Owing to the dif- 
ferent function which the Beauiighter 
has to perform, the nose is shorter than 
the Beaufort’s and, instead of the "raised 
deck” of the torpedo bomber, terminat- 
ing in a gun turret facing aft, the Beau- 
fighter has a projecting turret facing 
round the compass. Wing span is nearly 
58 ft. and overall length a little more 
than 41 ft. A trap door in the under- 
side of the fuselage is so designed that 
when it opens a “dead air” region is 
created, thereby enabling the crew to 
bail out no matter what speed the plane 

Equipment is said to be unusually 
complete, including navigation, identifi- 
cation and formation flying lights, land- 
ing flares, oxygen apparatus, motion 
picture camera mounting, first aid out- 
fits, and even an axe. The Lorenz beam 
approach equipment, used for night 
landing without the aid of flood-lighting 



on the field, is reported by one authority 
in this country to have resulted in more 
casualties in crack-ups than in combat. 
However, as it remains a part of the 
Beaufighter's equipment, it may be as- 
sumed the British are not merely being 
prodigal with their pilots and planes. 

The 14 cylinder, two-row, Bristol 
"Hercules" III engines are equipped 
with two-speed superchargers and de- 
velop 1400 hp. each at take-off. An 
aircooled radial engine, it weighs 1,680 
lb. and has an overall diameter of ap- 
proximately 52 in. The two-throw, 
three-piece, counterbalanced crankcase 
of the "Hercules” is machined from 
aluminum alloy forgings having their 
joint faces on the cylinder center lines. 
The three pieces are held together by 
two sets of through bolts, the rear set 
extending back for the attachment of 
the supercharger. Cylinders have steel 
( Turn 10 page 172 ) 
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Aviation's Accelerated 
Production 


By Selig Altschul 


T HE ability to produce aircraft in 
volume is the key to profitable oper- 
ations in the aircraft industry today. 
This point — long emphasized in this 
column — is reflected in the semi-annual 
reports for 1941 released by leading 
aircraft builders. 

Despite reduced profit margins and 
increased taxes, certain aircraft manu- 
facturers have reported the largest 
earnings in their history. Consoli- 
dated Aircraft's deliveries of about $36 
million for the first half of this year 
were almost four times its total output 
for all of 1940. As a result, the com- 
pany earned $4.72 a common share for 
the six months ended June 30, 1941, 
compared with $2.30 for the entire year 
1940. Current earnings were after pre- 
ferred dividends and after allowance of 
$4,260,000 for taxes based upon pend- 
ing legislation. It is small wonder that 
Consolidated represented the only stock 
in the aircraft group to record an all- 
time new high. 

The market place is quick to reflect 
the ever-changing fortunes of indus- 
tries and of individual companies. Table 
1 illustrates the relative evaluation of 
the major aircraft companies in recent 
years. Proper explanations may be 
found for the fluctuations in every 
instance. 

For example, in recent months Glenn 
L. Martin Co. has been among the most 
backward performers. An examination 
of the company's semi-annual report 
provides the answer. Any interrup- 
tion to production has a profound ef- 
fect upon earnings. Rearrangement 
of plant facilities in connection with 
its expansion program together with 
failure to receive parts and sub- 
assemblies in time are believed 
responsible for the curtailment of de- 
liveries at Martin. Shipments in the 
second quarter dropped to $10,320,144 
from $17,063,147 in the first three 
months. Merely continuing the pro- 
duction rate of the first quarter would 
not have been sufficient to maintain earn- 
ings. Ever-mounting taxes and other 
expenses must be overcome by in- 
creased deliveries. Although the ratio 

sales in the first half showed little 
change for all of 1940 at 26.6 percent 


compared with 27.5 percent, this ratio, 
after tax provisions, dropped to 10.8 
percent in the first half of 1941 from 
17.7 percent for the full year 1940. Net 
profits after taxes for the first half 
of 1941 were equal to only $2.69 a 
share compared to $3.92 for the like 

1940 period. 

As smooth production is attained to- 
gether with the necessary receipt of 
engines, propellers and other parts, 
Martin may be expected to attain its 
long anticipated mass output of air- 
craft. That the B-26 for the Army and 
the 187 or "Baltimore” may soon roll 
in volume is indicated by a company 
statement that the “curve of produc- 
tion will rise sharply during the last 
half of the year”. 

The industry record for deliveries is 
probably being established by Curtiss- 
Wright. Estimates place present 
monthly production at about $30 mil- 
lion. All three divisions — engine, 
propeller and plane — are estimated to 
have had about $60 million in billings 
for the second quarter of 1941 or almost 
three and one-half times the deliveries 
of the like 1940 period. Shipments are 
reported as steadily rising. A statisti- 
cal service estimates that the company’s 

1941 deliveries will exceed $300 million 
which would compare with $138.7 mil- 

estimated by this same service at $25 
million which after dividends on the 
“A” stock would leave $3.00 a common 
share. It is likely, however, that this 
projection is too sanguine as taxes may 
make substantial inroads in earnings. 
In any event, the company has an excel- 
lent chance to exceed its reported earn- 
ings for 1940 of $1.81 per share. 

New delivery peaks are also being 
recorded by United Aircraft Corp. The 
company's shipments aggregated about 
$67 million in the second quarter and 
compared with nearly $57 million in 
the first quarter of 1941 and with $22.5 
in the corresponding period of 1940. 
Despite these heavy deliveries, net 
earnings of 30 cents a share for the 
second quarter of 1941 were lower than 
the $4,806,495 or $1.80 per share re- 
ported for the first three months. This 
is largely attributed to the establish- 
ment of a reserve for anticipated fed- 
eral tax increases for the entire first 
half of the year. United Aircraft is 
still far removed from peak operations. 
It is expected that as increased volume 


of shipments is attained, the company 
will be able to offset increased taxes as 
well as the lower unit of profit margin 
currently prevailing. 

Most anyone can make a noise simu- 
lating a military expert; no one, how- 
ever, can accurately foretell the time 
and final outcome of the war. A choice 
may be made of "informed” projections 
which forecast Germany's downfall be- 
fore the end of 1941 to a period within 
two years. Certainly we are much 
closer to a final decision than we have 
ever been. Every major aircraft builder 
has backlogs extending beyond two 
years at least, even assuming increased 
production schedules. The aircraft in- 
dustry’s total unfilled orders now ag- 
gregating more than $6 billion may 
soon be expanded to a total of $10 
billion. 

Planes are needed now when they 
can be put to their most effective use — 
that is paramount. To the aircraft 
builders, it is essential that they bite 
into their backlogs and get final bill- 
ings under their belts. Production de- 
lays may prove particularly costly. 
Volume shipments, assuming a fair 
profit margin, mean satisfactory earn- 
ings even after all taxes. Failure to 
show increased deliveries may make 
impressive backlogs an object of aca- 
demic interest only. It is logical to 
assume that termination of hostilities 
within the next year or two may also 
bring the diminution of unfilled orders. 
In this event, it is unlikely that can- 
cellations while carrying proper com- 
pensation for losses sustained in the 
action, will also include a profit margin 
on unfilled business. Such are some of 
the major risks in the aircraft industry. 
Stated simply: The aircraft builders 
along with other industrial enterprises, 
are assured of a high level of business 
activity as long as the war continues. 

It is noteworthy that investment 
trusts have been heavy sellers of air- 
craft equities during the second quarter 
of the year. The fact that railroad 
equipment issues have also been sold is 
significant as to fears entertained for 
all investments in armament inspired 
industries. However, as a group, in- 
vestment trusts have not always been 
correct in appraising future trends. 
Their current action is noted as an indi- 
cation of the apparent views of an im- 
portant segment of capital. 

(Tara to page 144) 
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Only Bonney Can Give 

You Wrenches With All The 
GTV^an^ges of ZENEL Steel 




^ENEL Steel — an exclusive Bonney devel- 
*“* opment — is the hardest, tough wrench steel 
on the market. 

Because of it’s great strength and wear-resisting 
properties, Bonney Wrenches made of ZENEL 
are especially adapted to production and service 
work in the aviation industry. They not only 
stand up well under exceptionally severe service, 
but are virtually unbreakable. In fact, they 
actually outlast two or three wrenches made of 
ordinary steels. 

The peculiar properties found only in ZENEL 
Steel have made it possible to completely 
redesign the Bonney Line of Engineers’ Wrenches 
(illustrated) and Tappet Wrenches. 

Bonney Wrenches forged of ZENEL Steel 
are lighter in weight, have narrower, pear-shaped 
heads, and longer, thinner panelled handles than 
any other wrenches with similar size openings. 


Because of these features they are especially 
adapted to work in close quarters where it 
would be impossible to use ordinary wrenches. 

They are carefully heat-treated to bring out 
the ultimate strength of the steel and have a 
lasting, rust-resistant finish. 

Bonney ZENEL Engineers' Wrenches are 
made with 28 different combinations of openings 
— a different size opening in each end — from 
y^' to 1 14". Bonney ZENEL Tappet Wrenches 
are made with 9 different combinations of 
openings — a different size in each end — from 
y,«" to 1”. They may be purchased singly or 
in complete sets to meet individual needs. 

Your local Bonney Jobber carries ZENEL 
Wrenches in stock. Have him show them to you 
today and compare with any others you have 


BONNEY FORGE & TOOL WORKS, ALLENTOWN, PA. 

In Canada — Gray-Bonney Tool Co., Ltd., Toronto Export Office — 38 Pearl St., New York, N.Y. 

Stocked by Leading Jobbers Everywhere 
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PROPHECY: “It will prove superior to any aircraft of its type now flying in 
Europe” . . . “will outperform many of the latest pursuit types in actual com- 
bat” . . . “probably the world’s fastest bomber of its class.” The Royal Air 
Force expects much of its new Martin “Baltimore” Bombers. 


PRODUCT: Built to meet R. A. F. tactical requirements as dictated by 
modern air warfare, the “Baltimore” is designed for triple duty: as a high- 
speed medium bomber, for long range reconnaissance, as a heavily armed 
twin-engine fighter. It carries a crew of four, has an all-plastic nose which 
broadens the bombardier’s range of vision, carries heavy offensive and de- 
fensive fire power including a power-driven gun turret. 


PRODUCTION: Months between design and delivery already have been 
saved — for the first “Baltimore” Bomber, which completed its rigid flight 
tests in June, was no mere prototype. It came straight from the production 
line — a product of simplified, accurate, high efficiency tooling — with many 
more following close behind. Look up, Britain! Your new “Baltimore” 
Bombers are on the way ! 


THE GLENN L. MARTIN COMPANY 


BALTIMORE, MARYLAND, U. S. A. 


BUYER'S LOG BOOK 


What's Now in Accessories, Materials, Supplies, and Equipment 


To reduce the temperature in bomber fuselages during completion of work on 
the planes after they are rolled out on the field, Lockheed Aircraft Corp. is using 
a large number of evaporative coolers manufactured by the Utility Fan Corpora- 
tion, of Los Angeles, Calif. Each air cooler is connected to the flare chute of the 
bomber fuselage by means of a canvas sleeve. The fuselage is kept closed except 
for a small air outlet. The coolers circulate a stream of air that is cooled and 
filtered by moist pads, kept wet by a self-contained pumping unit. — Aviation, 
September, 1941. 



To permit installation in conduit wiring systems, type D Mu-Switch, made by 
Mu-Switch Corp., Canton, Mass., is now available in a cast metal housing 
l£x2jx3J in. overall. For industrial and machine tool applications, housing is 
of bronze with hub tapped for £ in. pipe thread; for aircraft application, an 
aluminum case is used with male £ in.-20 thread, others to specification. A 
readily removable base, with two mounting holes on 1£ in. centers, gives access 
to the large, binding screw terminals of this 2 kw. precision switch. An impor- 
tant feature of the conduit style, type D Mu-Switch, is its built-in blow out mag- 
net which quickly quenches the d.c. arc, thus prolonging contact life and obviating 
need for condensers or other external contact-protecting devices. — Aviation, 
September, 1941. 



Designed especially to simplify and speed manufacture of rotary cutting tools of 
various types, and of special value to aircraft engine production, a new universal 
cutter relieving machine has just been developed by Michigan Tool Co,, Detroit, 
Mich. Machine is suitable for relieving form, gear and rack cutting tools, end 
milling cutters, spot facers, etc., with radial or side relief or both. Included in 
design are multiple range of forward and reverse speeds; turntable for cam 
slide, permitting relief from any angle; universal adjustable tool box for quick 
set up; quick-interchangeable cams, and lubrication from reservoirs with inspec- 
tion portholes. Machine will handle work up to 8 in. in diameter, with maximum 
length between centers of 24 in. Number of teeth that can be relieved ranges 
from 1 to 24, and maximum relieving stroke is j in. — Aviation, September, 1941. 

A timely answer to the problem of licking corrosion without zinc coated metal 
is given by Roxalin Flexible Lacquer Co,, Elizabeth, N. J., in their statement 
that “Roxaprene”, a corrosion resistant speed synthetic, provides superior per- 
formance to galvanized metal at a fraction of the processing cost. When 
immersed in 2 percent caustic solution, Roxaprene is unaffected at the end of 
600 hrs., whereas unpainted hot dip galvanized steel shows corrosion in 50 hrs. 
And in the same dilute hydrochloric acid solution which ate through galvanized 
coatings in 2£ hrs., Roxaprene showed signs of failure only after 96 hrs. Requir- 
ing no special treatment, Roxaprene applies like paint finishes in general use and 
may be forced dried in 50 percent of the time required by ordinary synthetics. — 
Aviation, September, 1941. 

A new spring, which utilizes the property of a 36 percent nickel steel to become 
stiffer as its temperature increases, is now made available commercially by All- 
Weather Springs, 72 Washington St., New York, N. Y. Such springs are com- 
bined with undcrcorrecting springs; i.e., springs having an opposite tendency, or 
with other elastic elements such as a bellows, diaphragms, etc., to produce instru- 
ments, the accuracy of which is virtually unaffected by temperature changes. — 
Aviation, September, 1941. 

A 230 volt industrial Multi-breaker, at little more than the cost of a type A 
switch, is announced by Cutler-Hammer, Inc. The new breaker is said to afford 
exceptionally economical application as a motor circuit switch or service dis- 
connect switch. It is fuseless, with a bimetallic strip actuation, visible trip indi- 
cation, and trip free lever. Completely enclosed and semi-dust-tight, it is quick 
make and quick break, with a rated capacity of 230 v. from 15 to 100 amp., avail- 
able in 3 pole, 3 pole solid neutral or 4 pole solid neutral types. Calibration is 
set at factory and cannot be tampered with. — Aviation, September, 1941. 


Mu-Switch Type D Model 


Mich. Tool Cutter Relieving Machlno 


Cutler-Hammer Multi-Breaker 
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BALL BEARING 
DO’S AND DON’TS 
FOR MECHANICS 



he caught Elmer Esswrench — that's 
our new mechanic — dunking a 
brand new ball bearing in a bucket 
of dirty gasoline. "So ya think yer 
cleaning it, huh?” yells Gus. "Why 
not clean yer new watch along 

GUS SAYS "DON'T!" 

DON'T issue any bearings to 
mechanics until they're actually 
ready for them. 

DON'T strike bearing shield 
while mounting, and don't let it 
foul on an adjacent part. A bent 
shield may lock it tight. 

DON'T attempt to clean or 
grease new ball bearings; the 
maker's already done this job. 



minting 


Second of a series of instruction 
sheets published by the Aircraft 
Division, The Fajvir Bearin " Com- 
pany. based on ten years’ experience 
with the leaders of U. S. aviation. 

CHECK HOUSING for size, square- 
ness, roundness, and cleanliness. 
Bearing should fit snug, but not too 
tight or it won't run freely. 

CHECK BOLT or shaft for size, 
roundness and cleanliness. A bearing 
riding in an out-of-round housing, 
or on an out-of-round shaft, will 
soon be loose. 

BEFORE OPENING bearing boxes, 
spread a clean newspaper on the 
bench, and clean your hands and 
tools. Take a lesson from a watch- 
maker, and remember the bearing 
you’re about to handle is made to 
even closer tolerances than a watch! 
OPEN BEARING boxes and unwrap 
bearings as you need them. Don’t 
leave unwrapped bearings exposed 
on the bench. There’s enough dust 
in the air to cause trouble for bear- 
ings having no seals. 

DON'T WASH or wipe new bear- 
ings. They’re already cleaner than 
you can get them. 

DON'T TRY to lubricate new double 
sealed bearings. Fafnir pre-packs 
them at the plant with a special 
grease, measured to the fraction of 
a gram. 

BEARING PROBLEM? Don’t sprain 
your brain on it. Write Fafnir and 
our Aircraft Engineers will sprain 
theirs — but you’ll get the answer. 
The Fafnir Bearing Company, Air- 
craft Division, New Britain, Conn. 
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P RECISION machine parts — tools — production machine 
parts to order — screw machine products — milling and 
gear cutting work — engine cylinders, pistons, crankcases — 
heat treating and carburizing in electric furnaces with at- 
mospheric control — cadmium plating and anodizing alu- 
minum alloy parts — aircraft sheet metal work — wing as- 
semblies— tail surfaces— pontoons— bomb racks— complete 
aircraft doping and finishing work. 


M 


ibettu AIRCRAFT PRODUCTS CORP. 

[f Manufacturers of Aircraft Products 

LONG ISLAND NEW YORK 


FArmingdale 780 




Military and Civil Aircraft 



©= 


and civil aircraft require power sources of unfailing 
idability under all operating conditions. That’s why Elec- 
rator Power Supplies are so widely used on U. S. Army, Navy 
Guard planes . . . as well as commercial airliners and privately 


The exceptional preference for Electronic Vibrators is the direct re- 
lit of many vitally important features found only in this product: . . . 
»ht but rugged construction . . . constant frequencies . . . synchronous 
. range of 0 to 500 watts at any voltage . . . long trouble-free 
:! . . . That’s why there are more Electronic Vibrator Power 
ng than all other makes combined. 

to Vibrator-Type Power Supplies, Inverters and Control 
Laboratories supply the aviation industry with TJItra- 
ack Light,” a significant advance in aircraft instrument illu- 
. . fluorescent cabin lighting . . . custom-built lamp assemblies 
ss . . . a combination of services seldom found in one organi- 



3 products are trusted flight companions of both military and 
For further technical information, address the Aircraft Di- 
Laboratories. 



ELECTRONIC LABORATORIES, INC. 


AIRCRAFT DIVISION, INDIANAPOLIS. INDIANA 



THE FINEST LIGHT TRAINER 
YOU'VE EVER FLOWN 




SILVAIRE 


WEST TRENTON, NEW JERSEY 


You'll see the new Silvaire 75 h.p. 2S Trainer at airports 
where the big CPTP operators are hard at work teaching all 
they know to America's primary defense pilots. Built espe- 
cially for the cross country and night phases of the new 
Secondary Course, this fast long-range airplane flies more 
like a military ship than any of the so-called "lightplanes." 

Powered by the economical 75 h.p. Continental injector 
engine, the Silvaire 8D-1 gets off like a jack rabbit, cruises 
550 miles at 110 miles per hour and lands at only 42. Eco- 
nomical to operate, this ship in the "highest-resale-value" 
class fully equipped for primary training is inexpensive to 
buy. Ask your dealer today for a convincing demonstration 
and financing details. 

Silvaire airplanes poweredby 65 h.p. 
Continental and Lycoming and 75 
h.p. Continental engines are avail- 
able to CPTP operators and CAA approved schools. Be sure 
to see the Silvaire de-Luxe and Silvaire Master available 
with full equipment including starter 
and mufflers for immediate delivery. 






These airports have 
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CONCRETE 




Look at 

Concrete’s Record at 
Typical Airports 

Which type of pavement for airports 
has the best record for standing up 
under ever-increasing traffic? 

Which has served the longest 
periods with lowest maintenance 
and least annual cost? 

Which has provided greatest 
safety in all weather, greatest 
strength in emergencies? 

Service records of leading air- 
ports say: CONCRETE! Records 
like these explain why 50 fields 
now have concrete runways; why 
concrete is the choice for over 
15,000,000 sq. yds. of airport pave- 
ment, including that now being 
rushed to completion at civil and 
military airports. 

Insure years of safe, economical, 
all-weather operations by specify- 
ing concrete for runways, aprons, 
turn-arounds and taxiways of main 
airports. Design and construction 
data on request. 

Dept. *9-41, 33 W. Grand Ave., Chicago, III. 



N. Y. 



TRANS-ATLANTIC 

Non-stop 



Three SIKORSKY VS-44A’s are rapidly nearing com- 
pletion for delivery to American Export Airlines. 
These huge flying boats are specifically designed 
for non-stop trans-Atlantic operation, carrying 
full load of passengers, mail, and cargo . . . 
worthy successors of the earlier Sikorskys that 
pioneered both the Atlantic and Pacific air routes. 


VOUGHT-SIKORSKY AIRCRAFT 





NATIONAL AVIATION 


Are CRT Men; Pilot Increase: 100% in Year 


Washington (Aviation Bu- 
reau) — The Army and Navy 
are “relying to an increasing 
degree” on the Civil Aeronau- 
tics Administration’s pilot train- 
ing courses for flying cadet re- 
cruits, says Brig-Gen. Donald 
H. Connolly, Administrator of 
the CAA. Analyses for June 
reveal that 39 percent of all 
cadets joining the Naval Air 
Reserve and 31.6 percent of 
those entering the Army Air 
Force are CAA trainees. 

Connolly said military records 
show the ratio of CAA boys 
among Naval aviation enlist- 
ments was 44 percent greater in 
June than during the preceding 
three months, and among Air 
Corps enlistments the ratio was 
37 percent greater. He attrib- 
uted the larger Navy increase 
to the fact that the Navy gives 
CAA advanced students credit 
for 43 hours of flying, whereas 
the Army does not. 

expect that the showing will be 
even better when statistics are 
available on the Army’s July 
entering class, which should in- 
clude many CAA trainees who 
had not completed their college 
term by June 6, when the pre- 
vious Army class began,” Con- 
nolly said. 

A total of 7,400 CAA trainees 
had volunteered and had been 
accepted for Army and Navy 
aviation by June 1, and, in ad- 
dition, 1,279 CAA instructors 
had joined defense units here 
or in Canada. 

The CAA is continuing its 
work as a feeder to the armed 
air services by giving prelim- 
inary flight training this sum- 
mer to approximately 11,000 
candidates; 3,000 are taking the 
secondary course, and 2,000 are 
being trained as instructors. 

In one year the number of 
certificated civil airplane pilots 
has increased by 100.6 percent 
and licensed planes (have in- 
creased 58.7 percent 1 ,* Civil 
Aeronautics figures show. 

There were 41,006 pilots on 
July 1, 1940. Today there are 
82,277. This is mostly due to 
the pilot-training program . of 
the CAA, which is continuing 
its “mass production of pilb'ts” 
with a class of 12,000 now in 
the summer session of its 1942 
program. During the year, this 
program will produce about 
37,000 more civilian pilots in 

Women pilots total 2,733 of 
whom 171 are commercial and 
2,562 private. 


There is a new high in cer- 
tificated planes, exclusive of 
military planes, of all types, 
with a total of 22,025 now listed 
as against 13,878 a year ago. 
As in recent years, California 
has the greatest number of 
planes, 2,174; Pennsylvania has 
2,163, New York 1,610 and 
Texas 1,237. 


50 Aircraft Inspectors 
Clear Repaired Planes 

The first 50 CAA “aircraft 
inspection representatives” have 
been apointed to facilitate clear- 
ance of civil airplanes for 
flight after they have been re- 
paired. "Inspection representa- 
tives” parallel somewhat the 
same role that flight examiners 
have served in the testing of 
pilots— they will provide more 
points throughout the country 
at which airplanes which have 
undergone repairs can g 


training and with commercial 
aviation firms for flight train- 
ing is part of this policy. 

The Ferry Command 
Lists Women Pilots 

The “Ninety-Nines”, inter- 
national group of women pilots, 
is again affiliated with NAA. 
Jacqueline Cochran, of New 
York, recently was elected presi- 
at a meeting in Albu- 
querque. Miss Cochran was the 
” t woman to co-pilot a bomber 
England. This achievement 
caused somewhat of a flurry 
among the women pilots, some 
of whom began to ask that the 
War Department make more use 
of their talents. Apparently as 
a result, Col. Olds, chief of the 
Air Force Ferry Command, has 
sent out a questionnaire to 
women holding commercial 
ratings, asking for a record of 
their hours, name of instructors, 
other experience in radio, navi- 
gation, engines, ground school 



fly all planes having up to 80 
hp. engines. The rating in 
planes of greater power quali- 
fies the pilot in a range fifty 
percent greater and fifty per- 
cent less than the plane in which 
he demonstrates his competence, 
thus if he qualifies in a plane 
0 hp. he is also given ap- 
proval for planes having 100 
and 300 hp. engines. Minor 
changes in the rules have been 
made in the matter of endorse- 
. of certificates, and the 
Board has issued a detailed ex- 
planation of all aspects of the 
new rule in certificate and in- 
spection division release Num- 
ber Fifty-four. 


Funds for Control Towers 
And for Alaskan Defense 


Appropriation of $17,686,000 
for the Civil Aeronautics Ad- 
ministration to meet the prob- 
lem of military flying on civil 
airways and airports. Part of 
the money is to be used for 
operation and maintenance of 
control towers on civil fields 
used by the Army; part for 
extensions of fields and expan- 
sion of the airway communica- 
tions system in Alaska. Robert 
Hinckley, CAA Administrator, 
recently made a circuit trip in 
Alaska, in conference with mili- 
tary authorities, on plans for 
immediate strengthening of de- 
fense there, through improve- 
ment of civil facilities. 


Lockheed Lodestars 
troop transports and for w 
two are at Burbank prior 


prompt inspect 
In appointi 
representatives 


! “inspection 
regular 


CAA inspectors select techni- 
cians of known ability who are 
presently engaged in fulltime 
servicing of aircraft. CAA in- 
spectors reserve the right to 
double-check the inspection 
representatives’ verdicts when- 
ever they desire. The whole 
idea is to speed up clearances. 

With the aircraft inspection 
representatives helping to han- 
dle the burden of routine work, 
the role of regular CAA in- 
spectors becomes more super- 
visory in character. The step 


decentralize regulatory work, 
and to delegate more responsi- 
bility to the industry under 


Horsepower Basis 
For Pilot Rating 

Abandoning the weight classi- 
fication for rating the compe- 
tency of pilots, the Civil Aero- 
nautics Board has ruled that 
horsepower shall be the basis 
of pilot rating after August 1. 
The same general types of air- 
craft are retained; airplane, 
autogiro, glider and lighter 
than air, with the airplane 
classification divided into single- 
engine, land; single-engine, sea; 
multi-engine, land; multi-en- 
gine, sea, and unconventional. 
Because of the wide range of 
power plants under 80 hp. the 
Board has grouped them all into 
one classification. Thus a pilot, 
qualified on any plane within 
that power range, is licensed to 


Mrs. Raymond Lee Kidd 
Exonerated 

After hearings before the 
Civil Aeronautics Board, and 
investigation by the Admin- 
istrator, Edna Gardner Kidd, 
a 5,000-hour pilot and holder 
of many trophies, has been 
exonerated and her license 
has been restored. Mrs. Kidd 
appeared personally before 
the Board and was repre- 
sented by Carl Marshall, 
attorney, of Gulfport, Miss. 

Mrs. Kidd was charged 
with violating several of the 
civil air regulations and her 
license had been suspended. 
The Board, however, found 
that the charges were not 
sustained by the evidence. 
Mrs. Kidd is the operator of 
the Southern Aviation School 
at New Orleans, contractor 
in the Civilan Pilot Training 
Program. 
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AVIATION DEFENSE 




The huge Bendix landing wheels of the 
Douglas B-19, the tires for which are each 
96 inches in diameter overall, are mounted 
on Timken Tapered Roller Bearings. There 
are 2 bearings per wheel and each bearing 
is required to carry a load of approximately 
20 tons. Each wheel is equipped with 2 
brakes, 30 inches in diameter, 8 inches wide 
and operating at 1,000 pounds hydraulic 
pressure. 

"Timken Rocker Arm Bearim 
the 4. 2,000 H.P. Wright C 


m Bearings are used in 
Wight Cyclone 18 Cyl- 
give the big ship 66% 






H.P. 




THE TIMKEN ROLLER BEARING 
COMPANY, CANTON, OHIO 

TIMKEN 

TAPERED ROLLER BEARINGS 


AVIATION MANUFACTURING 





ASSEMBLY LINES 

ly Robert Colborn 


Wage Stability Wavers 
Payscales Going Up 

Efforts to stabilize wages in 
all Southern California aircraft 
plants broke down in early 
August when differences be- 
tween negotiators made further 
conferences impossible. CIO, 
which represents North Ameri- 
can and Vultee employees, held 


Wage Scales in California’s Aircraft Plants as of August 9, 1941 


INTERNATIONALLY FAMOUS 



T HE users of Weatherhead flexible high, 
medium, and low pressure airplane 
hose assemblies reads like a blue book 
of the aviation industry. 

The list includes Beech. Bell Aircraft, 
Bendix, Boeing. Brewster, Consolidated, 
Curtiss, Douglas, Lockheed, Marlin, 
North American, Norihrup, Piper, Pratt - 
Whitney, Republic, Sperry. Taylor, Vega, 
Vultee, Vought-Sikorsky, Waco, Wright 
Aero, and many others. 

Manufactured to Air Corps, Navy, or "AN" 
specifications, these assemblies are 


and hydraulic applications af all kinds, 
special order. Send us your inquiries. 


THERHEAD 


WEATHERHEAD 


FLEXIBLE HOSE 
ASSEMBLI ES 



'JwjBdter BLACK LINE WHITE GROUND ffe/itvdiu^ 


DIETZGEN DIRECTO 



direCTO 


WITH 7 POINTS OF SUPERIORITY 

}/ A blacker, denser line. 

}/ A clearer, whiter ground. 

}/ The greatest print permanency you 
have ever seen. 

y/ High-speed printing. 

y/ Perfect, uniform results no matter 
how fast print is developed. 

y/ Trouble-free developer. No nightly 
wash-up. No bottling of solution. 
No deterioration. 

y/ Only domestic chemicals used. As- 
sured supply of always uniform, 
standard quality. 





-What Fields Do You Want To Reach- 


For further details, selections from above basic classifications, counts, prices, 
etc., or estimates on special lists ... ask any representative or write to 



CT MAIL DIVISION 

McGRAW-HILL PUBLISHING CO. 


330 W. 42nd STREET 


NEW YORK, N. Y. 


sring industry's major markets. 




Pen or Pencil 

We could have brought out a pencil 
cloth when we introduced Micro- 
Weave Tracing Cloth, but we didn't 
because we were not satisfied with a 
"just as good" product. We wanted 
something better, and now we have 
it — sufficiently better to prove itself 
on the drawing board. Micro-Weave 
Pencil Cloth is made in a new way, 
and it has a surface with a real pencil 
affinity — you try it, and you will real- 
ize how much of an understatement the 
word "better" is. 

SAMPLES ON BEQUEST 


The Holliston Mills, Inc. 

NORWOOD. MASS. 


PHILADELPHIA 




AVIATION ABROAD 




Canadian Aviation News 


Two-Day Trans-Pacific 
Airline? 

A two-day Pacific airline sen 
ice between San Francisco an 
Sydney, is predicted by Lester 
Brain, former pioneer airmail 
pilot and leading Australian 
line official, following the ser 
flights of the Consolidated PBY 
flying boats to Australia. The 
Catalinas, flying only in 
light, crossed the Pacific ir 
days to join the Royal Austral- 
ian Air Force Coastal Command 
patrols. 

In peacetime, as pointed 
by Brain, no difficulty will be 
experienced in making the U.S.- 
Australia run a two-day sched- 
ule. In 1929, the late Sir Charles 
Kingsford Smith flew the South- 
ern Cross across the Pacific in 
82 hours, 20 minutes. 


Junkers Floor Level 
Assembly 

A German method of produc- 
tion, used in the manufacture of 
wings for the Ju. 88 bomber, is 
reported to result in savings of 
space and time by use of pits 
or runways cut into the factory 

Usually scaffolding for sup- 
porting the larger parts of an 
airplane not only takes up a 
great deal of space, but also 
restricts the activities of the 
mechanics who are forced con- 
stantly to mount and dismount 
from ladders. In the Junkers 
method, the landing wheels, in 
their unretracted position, sup- 
port the entire wing during the 

icing equipment. The wheels 
run along in the pits in the 

mit the work to be carried on at 
floor level. The system affords 
the advantage of clear floors, 
and the wings can be rolled for- 
ward in line without delaying 
for clearance operations. In ad- 
dition, engineers and inspectors 
can more easily and quickly go 
through their checking, not hav- 
ing to clamber around a lot of 
scaffolding to reach what they 

further advantage is that 

partial camouflage from the 

and reduce the effects of 
blasts from bombing. Construc- 

doubtedly is more expensive 
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Non-Damaging Fire Extinguishing Syste 


• Even in the “incipient stage" many 
fires are big! To catch quick gasoline and 
oil blazes, which build up from a spark to a 
mass of flame in a few seconds requires 
an extinguishing system of immense 
capacity. Its potential control must be 
at least as great as the potential fire. 

Because this method is engineered on 
known factors, Cardox Extinguishing Sys- 
tems can be planned to match the growth 
of the blaze within the period required for 
automatic detection and release of sub-zero 
carbon dioxide. This means that enough 
CO2 can be discharged to overwhelm as 
much fire as the hazard will develop in the 
short time required for release. 

Fire protection on this scale originated 
with Cardox. Its contribution to your 
industry is beyond calculation. Learn the 
details from the Cardox Data File sent on 
request to technicians and executives. 


CARDOX CORPORATION 

BEll BUILDING • CHICAGO 


AVIATION PEOPLE 



HUNSAKER'S (I.) great influence on the found- 
ing of AVIATION and the forming of its policy. 
It is gratifying, to hear of his two most recent 
appointments r-,C ha irman of NACA, succeeding 
DR. VANNEVAfc BUSH <r.) ; and coordinator of 

Dr. Bush Is now director of the Office of Scientific 
Research and Development. 
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BALL BEARINGS * FOR DEFENSI 
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TRANSPORT AVIATION 
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Conservatively estimated TANNEWITZ DI-SAWS save 
an average of 70% of the time and cost involved in 
'making inside and outside cuts on dies, shoes, templates 
and hundreds of other operations, including filingivand 
polishing, to which these machines are ideally addf^hble. 
In many instances they are turning out wort in as little 
as ONE-TENTH of the former time required. 

To expedite production and cut costs, by all means 
investigate the tremendous possibilities these machines 
offer in tool and die making and other applications. 


ing by leaps and bounds, 
is complete facts on the 
lost highly developed DI-SAW 
the market. Simply write for 
• DI-SAW Bulletin. 

Made by Sawing 
Machinery Specialists 
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ESSENTIAL 

EQUIPMENT 



From blue print to mass production in 300 
days . . . that’s the record of the cannon- 
carrying Bell Airacobra. To accomplish such 
speed, Bell engineers could risk no loss of time 
with experimental units — that’s why they 
specified ADEL’S time-proven, standardized 
line support and anti-icing equipment! 








OPERATORS CORNER 



thorized by the Administer 

To make flights under 
tact flight rules on the civil 
ways above 3,500 feet, all air- 
planes are required 
equipped with two-wi . 
and the pilot must hold the FCC 
restricted telephone permit 

The radio receiving equip- 
ment must be capable of re- 
ceiving radio range signals in 
the 200 to 400 kc. band under 
normal conditions to a d' 
of 100 miles, and must 
sufficient quality that 
broadcasts will be received in- 
telligibly. Also, the transmittei 
must be capable of giving deal 

rect frequency. A battery op- 
erated set is permissible and £ 
minimum range of 25 miles — 
which is the radius of a control 
zone of intersection — is 
gested. 

The airplane must be equipped 
with a sensitive altimeter, 
pensated for changes of 
perature, and capable of being 
adjusted for changes ' ' 

metric pressure. 

From now on, if flying inside 
a traffic control area, it will be 
necessary for the private flier 
to file a flight plan with the 
nearest airway traffic control 
station before he takes off. If 
flight is started outside an ai: 
way traffic control area but will 
eventually enter such an 
it is required that the flight 
plan be filed by radio prior to 
entering the area. In a flight 
plan, a pilot must specify, in 
addition to the time of the 
scheduled take off, the altitude 
at which he will fly, and the 
estimated arrival time 
destination. 

In the event of the fa 
the transmitting 
equipment the private pilot fly- 
’ a civil • ’ 


On civil airways, outsu 
traffic control areas, when 
than 3,500 feet above the 
ground, the private pilot is re- 
quired to adopt another air line 


cal charts of the Coast and 
Geodetic Survey. 

A pilot must also keep in touch 
with the nearest airway or air- 
port radio station in the same 
manner as required for instru- 
ment flights and must give posi- 
tion report when passing over 
designated radio fixes, make of 
airplane, license number, alti- 
tude, and next station to which 
he will report. Also, before en- 
tering a control zone of inter- 
section, a pilot will be required 
to give the same information in 
addition to the time he expects 
to be over the center of the zone. 


Snyder Aircraft Corp. 
in Major Expansion Move 


just n 

to their service facilities by 
quiring a new hangar and 
fueling station located directly 
west of their overhaul shop and 
showrooms. This additional 
hangar provides extra storage 
space for planes brought in for 
service as well as convenient 
refueling facilities for tran- 

S ' e With ye the addition of this 
newly acquired Operation’s 
Hangar, Snyder Aircraft was 
given a contract for servicing 
all CAA airplanes for the Third 
District. 

Of further interest is the an- 

craft Corporation, Detroit, 
Michigan, has appointed Snyder 
Aircraft as their authorized 
sales and service agency in the 
mid-west. Snyder will carry 
complete stocks of Warner 
parts so that Warner customers 
can have immediate repair, re- 
placement and overhaul service. 


ing to factory specifications and 
will carry a Factory Warranty 
Guarantee. 

Having a licensed Magnaflux 
Service, Magneto Service, Gen- 
erator, Control box and Starter 
service, and a complete instru- 
ment service, including Sperry 
and Pioneer instrument agen- 
cies, gives a completeness to 
Snyder Aircraft Service very 
seldom found in a single organi- 


Ten Fields Named 

Official names have been 
given to ten leased Army Air 
Corps flying fields and a bomb- 
ing gunnery range. 

The Government-owned range 
at Tonopah, Nevada, was named 
"Tonopah Range.” The seven 
fields named for deceased flying 
officers are as follows: Albany, 
Georgia (Advanced flying field), 
Turner Field; Biloxi, Missis- 
sippi (Technical training 
school), Kessler Field; Boise, 
Idaho (Air Base), Gowen Field; 
Everett, Washington (Air base, 
formerly known as Snohomish 
County Airport), Paine Field; 
Paso Robles, California (for- 
merly Paso Robles Municipal 
Airport), Sherwood Field; 
Selma, Alabama (advanced fly- 
ing school), Craig Field; Taft, 
California (basic flying school), 
Gardner Field. 

of the 


used jointly with civilian 
agencies and names of which 
were confirmed officially follow: 


Orlando, Florida, Orlando Air 


Boeing Grad Honored 

John Randle Hart, who grad- 
uated from the Boeing School 
two years ago, received the $500 
award of the Air Transport 
Assn, for the best original re- 
search having practical appli- 
cation to meteorology and dis- 
patching. Hart is a meteorolo- 
gist for Eastern Air Lines and 
his research was a study of fog 
conditions in and near Miami. 

Successfully concluding an ex- 
perimental program with a 
group of High School boys rang- 
ing in age from 14 to 18 years, 
the Briegleb Aircraft Company 
has graduated all eight boys of 
the class as Soaring Pilots after 
a training course conducted 
Lucerne Dry Lake, near Li 
caster, Calif. All of the eight 
boys made actual soaring flights 
in the Briegleb BG-6 utility 
glider with which the course 
was conducted. 

Major C. C. Moseley reports 
that the first group of 50 
British Royal Air Force pilot 
trainees to complete their in- 
struction at his Polaris Flight 
Academy in Glendale, Calif., set 
an amazing record when 100 
percent of the boys soloed with- 
out a single "wash out.” Evi- 
dently the urgency of the war 
crisis helps to sharpen the wits 
and nerves of the pilot pros- 
pects. 


The head of the Chicago 
school is Dan Tilden, who^ for 

large instrument shop of Ameri- 
can Airlines. He knows his 
work thoroughly and is familiar 
with all the late-type instru- 


day cc 

18 months evening course, cov- 
ering the same amount of work. 
Each course includes a total of 
1040 hours. The school is a di- 
vision of Snyder Aircraft Corp., 
and is on the Municipal Airport. 
Chicago. 


Instrument Course 

The popularity of courses at 
the Chicago School of Aircraft 
Instruments, an organization 
which started only last year, is 
an indication of the need for 
trained instrument mechanics 
in the aviation industry. Instru- 
ment work is one of those spe- 
cialities for which only a rela- 
tively few men are being 
trained, yet there is a great 
shortage of thoroughly trained 
men both in the field of instru- 
ment installation in the fac- 
tories, and instrument overhaul 
in airline shops and in military 
maintenance bases. 


LaGuardia Field, Jackson 
Heights, New York, N. Y., now 
has in complete operation a 
fully equipped hangar . aj. -the 
westerly end of the field. ’ 

This hangar is the only one 
at LaGuardia Field not in use 
by some great airline system, 
the only exception being the 
Civil Aeronautics Authority. 

The Academy’s hangar of 
over 6,000 feet of floor space, 
is equipped with the necessary 
tools and power machinery for 
the maintenance of aircraft and 
possesses complete servicing 
facilities. 


Aircraft Structures 
Conference 

A Conference on aircraft 
structures will be held at New 
York University in N. Y. City 
on September 5 and 6. It is 
sponsored by the Civil Engi- 
neering Div. of the Society for 
the Promotion of Engineering 




Wiggins School 

W. Wiggins Airw 
fixed base operator, announces 
that its training division is 
being developed and expanded 
a fullfledged training 
school for ground technicians. 
Now known as the Wiggins 
~ehool of Aviation, courses will 
: offered to teach airplane and 
lgine mechanics, welding and 
instrument work. Much new 
equipment has been purchased. 
~ chool is at Norwood, Mass., 
> the company's overhaul 
base is located. The firm has 
100 airplanes in all. Both 
and evening courses are 

As the firm's planes are in 

ct to rough handling by flight 
students, the young men re- 
ceiving mechanical instruction 
ble to observe and practice 
latest maintenance methods by 
practice experience. 



A FINE /ob .... under perfect control 


T HESE hair-like wires, only 0.003 in. in diameter — 
one of platinum iridium, the other gold palladium — 
were spot-welded to a thin heater-strip only 0.001 in. 
thick. This delicate weld was made by means of resistance 
welding with half-cycle electronic timing and other im- 
proved controls. 

This same type of fine resistance welding is being done, in 
regular production, on wire only 0.0005 in. in diameter! 


If you now use, or can use, resistance welding, you’ll be 
assured of maximum production speed — which means 
profit, too — if you equip your welders with G-E electronic 
controls, contactors, circuit breakers, and cable. General 
Electric equipment is readily applied to existing installa- 
tions or to new-machine installations. 

Full details from your G-E office, or write General 
Electric, Schenectady, New York. 


In EVERY case, it will pay you to specify G-E equipment. 


GENERAL (£) ELECTRIC 




STEEL BENCHES 




T HESE prefabricated benches are THE answer 
to quick setup for sudden expansion demands 
. . . the answer to permanent requirements in 
the aircraft industry. 

Here are the features you want — here are the 
features you get in all "Hallowell" models: per- 
manently smooth tops of steel, laminated wood 
or Masonite . . . lasting rigidity without bolting 
to the floor . . . easy movability for flexible shop 
arrangements. There's been no skimping to save 
material and weight, therefore the exceptionally 
sturdy construction insures lifetimes of wear. 


St a n d a r d Pressed Steel Co. 





More than 1300 styles and models stocked to 
meet your requirements exactly! 









Here is you* opportunity to 
serve your counnysand open the 
'Igor to future£STOtess ' n He 
.\iEfo m indurtBfffeuernii.fnl- 

Riddle School provide the train* 
pair, operation and High!. 


LEARN IN MIAMI 



Radiolocator 

( Continued from page 95) 


solution of a new and intensely practi- 
cal problem. 

Continuing with the development of 
our speculation, our theoretical radiolo- 
cator consists of a microwave transmit- 
ter of special design and a microwave 
receiver to indicate that the microwaves 
are being reflected by an object in their 
path. The method of showing that an 
enemy plane is within range is to feed 
the reflected energy, amplified in the 
receiver, to a cathode-ray tube. This 
will produce a spot on the cathode-ray 
tube screen and in itself is not very 
much. The location of the plane can 
be determined in the following man- 
ner. Borrowing from television, the 
radiated microwave beam is made to 
scan a large area of the sky in an or- 
derly manner, similar to the scanning 
of a television screen. This means that 
a certain portion of the sky is chosen 
for examination, the size of which at 
the moment is not important, but may 
be of large dimensions such as 10 miles 
square at a distance of 10 miles from 
the transmitter. The mocrowave beam 
is made to sweep across the uppermost 
limit of this area. As it reaches the 
end of the sweep it is returned back to 
the starting edge, but some distance be- 
low the first sweep path. It sweeps 
across the area again, this time slightly 
below, just enough so that there is no 
overlapping. The process is repeated 
until the entire area is scanned when 
the cycle repeats itself. Scanning of 
the field under examination is repeated 
at very short intervals of the order of 
about 1/30 of a second. 

In synchronism with the scanning of 
die sky, the screen of the cathode-ray 
tulie is also scanned. Thus, for any- 
thing in the scanned area of the sky 
which reflects the mocrowaves, a light 
spot, or a dark spot depending on the 
polarization of the circuit, will appear 
in ^the corresponding position on the 

coordinates the position of the plane in 
the scanned field can easily be de- 
termined. This, however, is not the 
complete story. To determinate the ex- 
act geographical position of the plane 
and its altitude it is necessary- to use 
two of our hypothetical locator units 
separated by a considerable distance. 
The location and altitude are then de- 
termined by the triangulation methods 
of everyday navigation. It is also pos- 
sible to determine the distance from a 
single locator to a plane by the method 
used in the terrain clearance indicator 
developed several years ago by Bell 
Laboratories. 


Propellers 

( Continued from page 65) 


the Blade, Assembly and Inspection de- 
partments along with the materials 
control, receiving and shipping depart- 
ments, and the work of procurement 
started early to assure perfect timing 
in establishing those departments on 
production basis. Gage requirements 
received special study because of slow 
delivery quoted on precision tools, and 
needs of the gage crib, inspection de- 
partment and the process inspection 
operations in the production departments 
were analyzed. 


Two hundred and ten days after the 
lease was signed, the first Hydromatic 
propeller was produced. Ninety days 
were consumed in preparing the plant. 
120 days elapsed after the first employes 
were hired and the training program 
started for the blade department to 
reach production basis. Now 700 em- 
ployes have been hired, trained and are 
working on 3 shifts. Production is 
exceeding estimates of what could be 
done with new workers and the 1,000th 
propeller went out the back door the 
second week of August — nine months 
after start of operations. 

The original plan of manufacturing 
operations in the new plant called for 
utilization of but 125.000 sq. ft. of 
factory floor space of the 240,000 avail- 
able. The fourth floor of the four- 
story building and the two upper floors 
of the thrcc-story- building were left 
idle against future expansion require- 
ments. The floor space still available 
would permit 100 percent expansion of 
assembly schedules. Future expansion 
even calls for manufacture of certain 
small parts at the Pawcatuck plant to 
release precious floor area in East 
Hartford. 

The plant layout has already been 
revised for all departments, to effect 
a 50 percent increase in production, 
and the additional machines and equip- 
ment are on order. Some departments 
such as materials control require but 
an expansion of floor area to be 
equipped for the increase, other depart- 
ments, such as Inspection, need addi- 
tional equipment — gages, Rockwell and 
Brineli machines, while the Blade de- 
partment must have an entire new 
blower line; additional benches; and 
flexible shaft polishers — necessitating 
installation of a new cyclone; and a 
number of new machines. 

Today, Hamilton Standard is abreast 
of all American and British orders with 
a single minor exception involving less 
than 10 planes. 
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<%m Riveting Hammers 

COMBINE HIGHLY SENSITIVE CONTROL, EXTREMELY LIGHT WEIGHT, AND HARD HITTING POWER 


0 SPEED UP RIVETING! 


Sensitive Control. By 



THOR Slow Hilling Riveting Hammers, specifically designed for air* 
craft assembly, step up the pace of riveting because of three highly 


of the THOR Throttle Valve Regulator 


strike but one or It 
driving them hack into the hole . . . and drive heads on rivets without 

Light Weight. Weighing as little as 39 ounces, trim in line. THOR 


Hord Hitting Power. The special design of the THOR main valve 
lapped to a smooth, precision finish, insuring a sealed fit with the 


For full details on THOR Riveting Ham- 
mers and other Airplane Tools, write for 





Largest Source of Combat Aircraft 


A LREADY in mass production, only 9 
months after ground breaking, another 
new Curtiss -Wright factory is working 24 
hours a day on the greatest quantity orders 
for pursuit aircraft ever awarded in this 
country. Supplementing Curtiss -Wright’s 
present facilities at Buffalo, this mammoth 
new 1,500,000 sq. ft. plant is helping to 
win the battle of production for National 
Defense. 

2,000th pursuit of 


family of military aircraft includes the 
Tomahawk and Kittyhawk fighters built 
for the Royal Air Force, 

The new Buffalo plant is one of three 
of similar design constructed at Buffalo, 
Columbus and St. Louis. Together these 
facilities, supplementing the original 
Curtiss plant at Buffalo, will give Curtiss- 
Wright's Airplane Division over 5,000,000 
sq. ft. of floor area — America's greatest 
single expansion for the production of 
fighting aircraft for the defense of our 
nation. 




wmmmmmmmmmmmmmmmmmm 

To Help Industry Win 








With the Hawaiian Islands standing as our sentinals 
in the Pacific, it is significant that new Douglas DC-3 
airplanes now augment the service of Hawaiian Air- 
lines (Inter-Island Airways). With wings that bridge 


PARADISE 
AND SPEED ITS COMMUNICATIONS 


continent or ocean with equal ease, these airplanes 
serve the islands of Oahu.Maui.Kauai.Lanai, Molokai 
and Hawaii. Thus Douglas commercial planes speed 
communications and join Douglas military aircraft in 
spreading protective wings over our island paradise. 
Douglas Aircraft Co. Inc., Santa Monica, California. 


Japanese Air Power 

(Continued from page 38) 


FINISH JOBS In 
RECORD TIME! 



LIVE CENTERS 

Save Hours On Centering Work 

Io.icls st^ Higher Speeds^ Three. imer- 

thrust load. Precision Built Nos. 1 
to 5 Morse Tapers standard. 


ffiran WIRE STRIPPER 



Standard i_ 
Aircraft Indus* 
stripping A and N svircs. Strips up to 
*'16 dia. Has wire guide. Ask about 
— r HAND, FOOT AND POWER 
MODELS. 


reran electric etchers 



smooth-surfaced steel, iron, and alloys. 
4 etching heats. New streamlined 
model. Other Etcher Models for fine 



ELECTRIC SOLDERING IRON 


For speedy, accurate, intermittent 
soldering. Safe! Heats in 30 seconds. 
Heat concentrated at contact point. 

"Thermo-Grip" Pliers for soft solder- 
ing — grip work firmly leaving one 
hand free. Other models for heavy 


Ideal Commutator Dresser Co. 

Its Offices in All Principal Cllies” 


lb., useful load 616 lb., gross weight 1,980 
lb., wing loading 7.17 lb. per sq.ft. Per- 
formance: maximum speed 105.5 m.p.h., 
service ceiling 17,385 ft., rate of climb 579 

The Kawanishi Type 94 seaplane carries 
a crew of two or three, and has a span of 
42 ft. 8 in., length of 31 ft. 8 in., height 

metal floats and it is powered by an Aichi 
(Lorraine) engine of 300 hp. at 1,800 r.p.m. 

The K.F. 1 six-place reconnaissance 
flying boat designated Navy Type 90-2 is 
similar to Short Bros, design, being built 
under a license from the British firm. With 
a maximum speed of 133.5 m.p.h., it is 
powered by three Rolls-Royce Buzzards 
of 825 hp. each at 2,000 r.p.m. Its span is 
101 ft. 8 in., length 72 ft. 2 in., empty 
weight 33,000 lb. Further data are un- 
available. 

A representative day bomber supplied 
in large quantities to the Japanese Army 
Air Corps is the two-place all-metal Type 
93, produced by Kawasaki and mounting 
two Kawasaki (B.M.W.) engines of 600/ 
700 hp. each. Specifications: span 42 ft. 
8 in. ; length 32 ft. 9.5 in. ; height 9 ft. 10 
in.: gross weight 6,820 lb. Performance: 
maximum speed 161.5 m.p.h. ; service ceil- 
ing 22,960 ft. ; rate of climb 820 ft. per min. 

Used in great numbers as a fighter and 

is a modification of a commercial ship. 
Powered by a Mitsubishi A. 14 of 800 hp. 
and incorporating a full compliment of 
engine, flight and navigation instruments, 
this fighter has a maximum speed of 310 
m.p.h., cruising speed of 200 m.p.h., cruising 
range of 1,490 mi. Its standard equipment 
embraces a Hamilton Standard constant- 
speed propeller, NACA engine cowls, navi- 
gation lights, oleo shock absorbers, radio. 

Kariganc's specifications: Span 39 ft. 
4.75 in.; length 27 ft. 11 in.; height 11 ft. 
6 in,; wing area 258 sq.ft., power loading 
6.3 lb. per hp., wing loading 19.6 lb. per 
sq.ft.; gross weight 5,060 lb; fuel 820 liter. 
It has a flush-riveted, metal monocoque 
fuselage. 

With a crew of three or five, a Mit- 
subishi long-range bomber called Soyokaze 
cruises at 161.5 m.p.h. and has a cruising 
endurance of 10 hrs. It mounts two Mit- 
subishi Kinsci engines of 900 hp. Specifi- 
cations: Span 82 ft.; length 52 ft. 6 in.; 
height 12 ft. 1.5 in.; gross weight 11,000 
lb. 

Another long-range bomber is Nakajima 
Type 19 whose commercial prototype car- 
riers a crew of two and five passengers. 
Specifications— Span 72 ft. 2 ia; length 
50 ft. 9 ia; height 11 ft. 11 in.; wing area 
675 sq.ft; weight empty 10,450 lb. 

Type 19 bomber's two engines are of 
the Mitsubishi Type IV, 870 hp. each. 
Standard equipment: three-blade constant- 
speed propellers, oleo-pncumatic shock ab- 
sorber, hydraulic brakes, two-way radio. 
Performance: maximum speed 217 m.p.h., 
cruising speed 186 m.p.h., cruising range 
2484 mi 


Nakajima Type 94 is a reconnaissance 
two-seater with a Nakajima III engine 
of 550 hp. at 1,950 r.p.m., maximum speed 
of 186 m.p.h., service ceiling of 26.240 ft. 
and 1,082 ft. per min. rate of climb. The 
specifications of this single-bay biplane 
with curved trailing edge: span 36 ft. 7 
in. ; length 24 ft. 5 in. ; height 9 ft. 2 in. : 
wing area 322.5 sq.ft.; power loading 10.4 
lb. per hp., wing loading 16.45 lb. per sq.ft., 
gross weight 5,720 lb. 

Nakajima Type 97 is a one-place fighter 
with a radial air-cooled engine of unknown 
make and output It is a low-wing canti- 
lever monoplane. The wing and fuselage 
arc of metal construction, as well as the 
tail group. Landing gear features indi- 
vidual cantilever legs. 

One of the few Japanese fighters on 
which armament details are known, Naka- 
jima A.N. 1 single-seater has two fixed 
machine guns firing through the propeller 
disc. Other standard equipment includes 
adjustable-pitch propeller, NACA engine 
cowl, wheel brakes, oleo and spring shock 
absorbers, radio. Specifications : span 35 
ft. 5 in., length 24 ft 5 in., height 11 ft, 
wing area 199.5 sq.ft, empty weight 2,650 
lb,, gross weight 3,270 lb., fuel 58 gal., 
oil 6.6 gal. Construction : dural monocoque 
fuselage, enclosed cockpit; low-wing with 
plywood-covered leading edge, fabric- 
covering structure consisting of two steel 
spars and wood ribs, streamline wire Vac- 

covering structures having dural or steel 
tube spars and wood ribs, elevators and 
rudder are balanced; individual leg canti- 
lever type landing gear. Performance: 
maximum speed 261 m.p.h. at 14,100 ft, 
rate of climb 2,670 ft. per min. Engine: 
Nakajima III, 550 hp. at 1,950 r.p.m. at 
13,120 ft (maximum 700 hp. at 2,100 

craft and therefore of significance in this 

manufactured by Tokyo Gasu Denki K.K. 
Specifications — span 88 ft. 6 in., length 49 
ft 2 in., height 11 ft. 9 in., wing area 
936 sq.ft., power loading 26.3 lb. per hp., 
wing loading 22.3 lb. per sq.ft, empty 
weight 7,840 lb., gross weight 20,950 lb., 
fuel 1,850 gal. Construction: all-metal 
monocoque fuselage, Alclad skin; wing, 
all-metal single steel spar; all-metal tail 
group ; retractable landing gear, tail wheel. 
Standard equipment: variable-pitch metal 
propeller. Performance: maximum speed 
133.5 m.p.h., cruising range 9,315 mi. 
Engine: Kawasaki 800 hp. 

Not a fighting craft but incorporated in 
the Japanese Air Corps is the Tatikawa 
two-place light ambulance, with a Cirrus 
Hermes IV engine, 130 hp. at 2,100 r.p.m. 
Specifications: span 32 ft 9.5 in., length 
25 ft. 10 in., height 7 ft. 9.5 in., wing area 
236.7 sq.ft., power loading 17.65 lb. per hp., 
wing loading 9.66 lb. per sq.ft, empty 
weight 1,328 lb., gross weight 2,294 lb. 
Construction: welded steel tube fuselage, 
enclosed two-place cabin. 
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WITH THE FINEST CONTROL BEARINGS HU- 
MAN SKILL CAN DEVISE • THIS PREFER- 
ENCE FOR SCHATZ IS THE RESULT OF PROVEN 
PERFORMANCE PLUS A REPUTATION FOR 
QUALITY UNSURPASSED BY ANY OTHER 
CONTROL BEARING • 


0 Jl£CCM07l 

AIRCRAFT 

BALLBEARINGS 


The Schatz Manufacturing Co. 

POUGHKEEPSIE, N. Y. 


Detroit OHIse: 5640 Book Tower e Chicago Off ice: 402 S. Wabash Ave. 
Cleveland OHIcec 402 Swetlond Building • las Angeles OHIcec 5410 Wlbhlre Blvd. 
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Airplane Hydraulics 

(Continued from page 71) 


cases, the selector valve lias a spring 
return to neutral so that as soon as 
the handle is released, the valve will 
return to neutral by-passing the flow 
from the pump to the tank and trapping 
the oil in the cylinder, locking it in 
that position. By moving the control 
handle into the “up" position, the fluid 
is allowed to escape from the flap cylin- 
der and the spring in the cylinder will 
retract the flaps. At this time, the 
flow from the pump as well as from 
the cylinder will be returned to the 
tank. A flap indicating system advises 
the pilot of the position of the flaps so 
that he can release the handle at the 
desired position, thus setting the flaps 
in that position. In the full extended 
position, the fluid will be by-passed 
through the main relief valve, resulting 
in the warning signal as with the pri- 
mary valve. The flap relief valve pre- 
vents extending the flaps at excessive 
speeds and causes them to retract under 
these conditions thus preventing over- 
loading. A hand pump is also installed 
as a standby in case of engine or pump 
failure, with check valves to prevent 
interflow between the hand pump and 
the engine driven pump. A strainer is 
used in all engine pump installations to 
insure clean fluid and may be installed 
in either the suction line before the 
pump or the pressure line immediately 

The primary valve is a four-way 
valve and may be of the three-position 
latch or the spring return type. The 
former is preferable in this case due to 
the landing gear actuation being either 
full extension or full retraction. The 
short period of by-passing through the 
relief valve is not considered objection- 


The secondary valve may be either a 
three-way as illustrated, or a four-way 
valve, depending on whether the actuat- 
ing cylinder is of the spring return or 
the two-way actuating type. In this 
case, the spring return or latch type 
valve can be used, the latter being pre- 
ferred as intermediate positioning of 
the flaps may be desirable and better 
control is thus obtained. 

The advantage of the above system 
is its simplicity, in installation, opera- 
tion, and low cost. The only disad- 
vantages being that the flaps cannot be 
operated during the period that the 
landing gear is being retracted or ex- 
tended ; and the landing gear cannot be 
operated while the flaps are being 
extended, although after a retraction 
they may be. However, many pilots 
are satisfied that it is practical to actu- 
ate one system at a time and therefore 
do not consider this system objec- 
tionable. 

A very popular hydraulic system used 
in aircraft is illustrated in Figure IV. 
In this circuit, a power control valve is 
employed between the pump and the 
hydraulic components. Essentially, it 
is a hand shut off valve with an auto- 
matic turn on feature which permits the 
circulating of fluid from the power 
driven pump to the reservoir without 
imposing the continuous load on the 
pump by developed high pressures. 

The power control valve is generally 
located just aft of the firewall in the 
cockpit of the airplane, ahead and in 
between the landing gear and flap con- 
trol valves. When pressure is not re- 
quired in the system, the knob on the 
power valve is in the “out” position 
and the output is directed unrestricted 
through the valve back to the tank. To 
actuate the landing gear, the handle 
of the selector valve is placed in the 
"up" or “down” position and the con- 
trol knob on the power valve marked 
“push” is pressed inward. The fluid 
from the pump is now directed into 
the hydraulic system and into the land- 



ing gear cylinder. As pressure builds 
up, the cylinder will retract the landing 
gear until the full limit of the stroke 
has been reached. Excess pressure de- 
velopes in the system which unlocks the 
piston in the power control valve, allow- 
ing the “push” knob to come to the 
“out” position, and opens the by-pass 
port to the tank, permitting the fluid 
to by-pass unrestricted to the tank. 

To extend the landing gear or to 
operate the flaps in either direction, the 
selector valve handle of the desired 
component is placed in the chosen posi- 
tion, the power valve knob pushed 
inward. The same cycle as described 
above will take place, resulting in the 
power valve knob in die “out” posi- 
tion after hydraulic actuation. 

A surge cylinder mounted outside the 
cockpit and close to the power control 
valve is connected to it. The purpose 
of this cylinder is to absorb momentary 
rises in pressure above a set pressure 
in the power control valve locking 
mechanism, thus preventing the disen- 
gaging of the power control valve be- 
fore the landing gear is completely 
up. However, if the power control 
valve should become disengaged before 
complete actuation is obtained, the con- 
trol knob on the power valve is pushed 

A 'hand pump is incorporated in the 
system, conveniently located for opera- 
tion by the pilot in case of engine pump 
failure. Check valves are included to 
prevent flow through the engine pump 
or its by-pass when the hand pump is 
used, or flow through the hand pump 
when the power pump is used. 

A master relief is not essential in 
this system as the power valve will by- 
pass after excessive pressures are 
reached. A relief valve is placed in the 
flap extension line to prevent lowering 
the flaps at high speeds and thus pre- 
vent overloading of the flaps. 

As the use of hydraulic equipment 
becomes more extensive, automatic 
regulation and operation with the least 
amount of effort from the pilot becomes 
imperative. The greater the quantity 
of hydraulic mechanism used, the 
greater the requirements from the 
pump, which reaches a point such as in 
our transport planes and larger mili- 
tary planes where two pumps, one 
mounted on each engine, are used. In 
the largest land planes, due to the em- 
ployment of much hydraulic apparatus 
and added safety features, four pumps 
are used to operate and stand by the 
hydraulic system. 

A complete and comprehensive sys- 
tem is shown in Fig. V. This system 
is divided into four parts. — 

(a) Power supply or pumps. 

(b) Pressure storage and regulation. 

(c) Hydraulic controls or selector 
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TIMBER ENGINEERING COMPANY, INC. 
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aircraft instruments 


how to use them 
how to test them 
how to repair them 
how to install them 

JUST OUT! 

GEORGE E. IRVIN'S 

AIRCRAFT 

INSTRUMENTS 


All who are in anyway concerned with air- 
craft instruments will find this the one com- 
plete, practical manual on the subject. The 
book describes in detail all types of a 
instruments — engine, navigation and f 
and makes plain the fundamentals of the 
struction and operation. It gives furthe 
plete methods for installation, use, t 
trouble-finding and repair. 



BOOK COMPANY, INC. 


the unloader valve, indicating; both the 
unload and loading pressures. The 
gauge reading may drop below the low 
limit of the pressure range if the supply 
is not sufficient to replenish the pres- 
sure drop immediately. However, this 
pressure will build up again as the cyl- 
inders fill up, when the hydraulic mech- 
anisms are opened to the pumps. If the 
pressure drops below the limit when 
the actuating mechanisms are not in 
use or in the event it does not build up 
immediately, the pilot realizes dial 
either the source of supply has been 
cut off through the malfunctioning of 
the pumps or the unloader valve, or 
there is a large leak in the pressure 
line. In the same way, if pressure be- 
yond the set unloading pressures is ob- 
tained, the pilot realizes that the un- 
loader valve is not by-passing the pump 
pressure. 

A hand pump is provided in case of 
loss of power or any other reason that 
pressure is not being supplied to the 
accumulator. The suction line of the 
hand pump is connected to the very 

engine suction lines connect two or 
three inches above the bottom. In the 
latter case, this is desirable because a 
reserve supply is thus provided for hand 
pump operation when the fluid used by 
the engine pump is lost. The hand 
pump is meant for auxiliary use. In 
the event the pumps are not supplying 
pressure due to lack of fluid in the 
reservoir, the hand pump may still 
draw on the volume below the engine 
pump take-off lines. The pressure line 
of the hand pump connects aft of the 
accumulator line. Check valves are em- 
ployed in this line to prevent accumula- 
tor pressures in the hand pump when 
it is not in use. In some cases a check 
valve is supplied to prevent pumping 
up the accumulator and fluid is directed 
to the mechanism directly. 

Although selector valves in most cases 
differ very little in operation, being 
either three- or four-way selectors, the 
construction of the valves and the meth- 
ods of operation and installation may 
differ with different airplanes. Since it 
is not the purpose of this paper to dis- 
cuss the construction of the mechanism 
beyond an explanation of their opera- 
tion, the subject of controls will be 
limited to a few general installations. 
In most cases, the selector valves which 
determine the selection of the mechan- 
ism and the direction of its operation, 
is mounted directly in the cockpit of 
the airplane and connected to the pres- 
sure line leading front the accumulator. 
These valves are mounted on a control 
panel within easy reach of the pilot 

In modern airplanes it has been found 
undesirable to mount the selector valves 
in the cockpit. Due to the undesirabil- 


ity of bringing large pressure lines into 
the pilot's compartment. Line failures 
in larger lines constitute a danger to 
the flying personnel as well as to valu- 
able instruments in the cockpit. Aside 
from this, since each valve has four 
lines coming and going from it, multi- 
plicity of mechanisms requiring five or 
six selector valves will result in a maze 
of hydraulic lines, resulting in a tangle. 
Large areas exposed to gunfire in mili- 
tary ships makes this undesirable. 
Aside from this, the weight of long 
large diameter lines is prohibitive. 
Manifolding the pressure and return 
lines will help somewhat although the 
installation will still be cumbersome. 
One solution to this problem is a re- 
mote control unit. 

The illustrated hydraulic system in 
Fig. V shows a bank of small pilot 
valves mounted on a pressure and re- 
turn manifold, i" or j\, / ’ lines lead 
to the manifold as well as from the pilot 
valves to the individual selector valves. 
The pilot valve that is mounted on a 
control panel may be of the push button 
or lever type and can be operated very- 
much like an electric light switch. The 
landing gear and flap control valves 
may be mounted in the wing as close 
to the respective operating cylinders as 
possible. In single cylinder installa- 
tions, .the valve can be directly mounted 
on the cylinder to be operated with 
cowl flap, intercooler flap, trim tabs 
operating cylinders, because of their 
small capacity they may be directly op- 
erated by an individual pilot valve 
mounted on the control panel and mani- 

The bomb door in a bomber installa- 
tion can be operated with a pilot valve 
in the gunner’s compartment mounted 
on a pressure and return line manifold 
containing the bomb release operating 
valves. The bomb door control valve 
may be mounted in the bomb bay close 
to or on the operating cylinder. 

A special selector valve mounted in 
the machine gun turret and operated 
by the gunner may directly actuate the 
cylinders controlling the operation of 
the turret. 

The remotely controlled mechanisms, 
such as the landing gear and flaps, 
operate as follows: When the handle 
on the pilot valve is set in the “up” 
position, pressure is directed to one 
side of the piston on the secondary 
control valve, displacing it away from 
that side. Fluid on the opposite end 
of the piston is forced through the pilot 
valve into the return line. The pres- 
sure line leading to the selector valve 
supplies the pressure to retract the cyl- 
inder, while a return line permits the 
exhausted fluid to be returned to the 
reservoir. These lines are considerably 
larger than the pilot lines and do not 
enter the cabin of the airplane. When 


the pilot valve is placed in the neutral 
position, the pressure on both sides of 
the secondary valve is equal and a 
spring returns the latter valve to a cen- 
tral or neutral position, thus hydrauli- 
cally locking any pressure in the cylin- 
der. This feature is optional and has 
become popular only in the flap sys- 
tem. In all other cases a neutral posi- 
tion is not necessary. To extend the 
cylinders, the handle of the pilot valve 
is brought to a “down" position, pres- 
sure then flows into the opposite end 
of the secondary valve before men- 
tioned, acting on the piston, thus dis- 
placing the plunger, allowing pressure 
from the main line to act on the piston 
of the cylinder to protract it 

Special valves and fittings incor- 
porated in the comprehensive system in 
Figure V are as follows: Line discon- 
nect valves arc mounted on the firewall 
of the engine so that the lines may be 
removed for engine or pump overhaul 
and replacement, without losing the 
pressure in the system. They are also 

outside source of pressure for testing 
the various parts of the system. These 
valves may be distributed at various 
points in the system, so that pressure 
can be maintained in one portion while 
another portion is removed for repair. 
An emergency dump valve operated by 
hand, is placed between the selector 
valves and cylinders to permit the valve 
to release the pressure in the actuating 
cylinder and by-pass it to the reservoir, 
while the pressure in the system is at 
the same time maintained. This is done 
so that the landing gear can be manu- 
ally operated or repaired in case of fail- 

The airplane brake system may be 
independent of the main hydraulic sys- 
tem and in that case may be operated 
from a master cylinder in a closed cir- 
cuit. In large airplanes, it is more prac- 
tical to operate the brakes by utilizing 
the pressure of the main hydraulic 
system. In the best type of brake sys- 
tem, as shown in Figure V, pressure 
is transmitted to the brakes through a 
power control valve operated by the 
pilot, where each wheel brake is oper- 
ated independently. The brake system 
has its own accumulator with a proper 
capacity to supply the brake cylinders 
with sufficient pressure to fully operate 
them three or four cycles. Since each 
brake has two cylinders, a shuttle valve 
is placed between them so that a leak or 
break in one cylinder or its line will 
cut off the flow to that cylinder thus 
maintaining pressure in the other. A 
check valve is incorporated in the 
pressure supply line adjacent to the 
power brake control valve, allowing the 
fluid to pass into the control valve but 
preventing its return. Line disconnect 
valves are placed in the brake lines so 
( Turn to page 162 ) 
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OVER THE BORDER WITH 
AMERICA'S GREATEST AIR TRAHSPORT FLEET 



When American Airlines, Inc. recently in- 
augurated its new service from the United 
States to Canada the initial flight was flown 
by a Flagship lubricated with Sinclair 
Pennsylvania Motor Oil. This extension 
adds miles of new flying to America's 
greatest air transport system ... all flown 
by Flagships lubricated exclusively with 
Sinclair Pennsylvania. 


It was with this oil that American made 
a world's record for safe flying . . . one 
billion passenger miles without fatality to 
passengers or crew. 

For further information about Sinclair 
Pennsylvania and other Sinclair aircraft 
lubricants — or for lubrication advice — 
write Sinclair Refining Company, 630 Fifth 
Avenue, New York, N. Y. 


SINCLAIR REFINING COMPANY (Inc. 







I N every corner of the land American citizens are asking, "How 
fast are we building the things we need?" Sperry’s activities, linked 
as they are to the production pace of the aviation and shipbuilding 
industries, serve as a reassuring index. 

Sperry must have its navigation instruments ready for every new 
Army or Navy combat airplane and for vessels of the Navy and the 
Maritime Commission. At the start of the emergency, Sperry already 
had far-reaching facilities for doing the job. Half a million square 
feet of plant area were teeming with production. As the American 
builders of ships and aircraft began their all-out effort, Sperry, to 
keep pace, added first two, then three, then four, then five hundred 
thousand square feet of factory area. Today, another vast addition 
is going up in Long Island. With its completion, Sperry will have 


one-half million square feet of factory area. 










Konshin 

( Continued from Page 51) 


Two attacks had been made on Bar- 
reiras, they told me, before The Man 
came along. Ten years ago an attempt 
was made to build a road up the face of 
the cliff, but it was turned back at the 
edge of the solid rock precipice that 
crowns the wall, and Barreiras settled 
back, an isolated community at the end 
of navigable waters. A year ago an 
airport was started below the mesa, but 
planes could not easily take off without 
striking the Barrier, and it was aban- 
doned. Nevertheless, American avia- 
tion engineers (Panair do Brasil, Pan 
American Airways) planning the Rio 
"cut-off” determined that Barreiras 
was to be the pivotal point, and that the 
only good site for the airport was on 
top of the plateau — over the Barrier! 

Over the Barrier! That meant that 
the road — which was called impossible 
— had to be built in a hurry, to get 
gasoline and supplies and construction 
materials ready for the planes that 
would land on the mesa. Schedules 
were to start in 60 days. The runway 
offered no big problems, except that it 
would have to be made by hand, there 
being no chance of getting heavy ma- 
chinery even to the base of the Barrier. 
There was no skilled labor to be had, 
no power except human muscles. 
Planes might drop food, drinking water 
and medicine, but every foot of finished 
lumber, every piece of equipment would 
have to be ferried 2,000 miles from Rio 
and carried up the cliff. It is hot there, 
and along the river malaria lurks. 

Gas and oil were needed, some 100,- 
000 gallons, and nearly 6,000 items of 
equipment. Surveyors found they 
couldn't get to the top of the mesa 
even on horseback; for the last 200 feet 
they had to dismount, pul! themselves 
over the ledge foot by foot, and let the 
animals clamber up as best they .might. 

This was the time for a man to ap- 
pear, a man who could do the impos- 
sible. Then came George Konshin. He 
had worked on the Santos Dumont Air- 
port in Rio, and before his American 
employers could realize it, had taken 
over the foremanship of construction 
there. He was the sort of man who 
always says: "I'll tackle it.” 

Konshin set out from Rio with a set 
of blue-prints, a bagful of hard metal 
coins, a transit and a prayer. He 
trekked up the coast and down the 
rivers, over the arroyos to Barreiras. 

The village itself on the little Rio 
Grande and two miles from the mesa, 
did not cheer him. In it lived about 
3,000 people, but they were not work- 
ers. Only a handful of able-bodied men 


could be enlisted for the job, and those 
were over 40 years of age. "If they 
had survived 40 years of chronic ma- 
laria they could live forever," figured 
Konshin. 

He sent out a call, offering steady 
work for handling dirt, excellent pay 
and empty five-gallon gasoline cans as 
bonuses. To him came fifty Chcfes de 
Turma — local chiefs of the campo — 
most of them over 70. Each one, in 
turn, looked at the cliff and shook his 
shaggy, gray head. Then they looked 
at Konshin, changed their minds, and 
nodded! From nearly 100 miles away 
they came, the Chefes and their little 
bands of 12 to 20 men, a few scraggly 
burros, a horse or two, a half-hundred 
dogs, a score of wives and many chil- 
dren. Household supplies, a black ket- 
tle for rice and black beans, a mat to 
sleep on, a can for water, a needle and 

A doctor was first hired, to live with 
the men 24 hours a day. The men had 
to be taught to eat; they couldn't work 
in the sun on their regular diet of 
black beans and rice, a sliver of dried 
beef once or twice a week. They had 
to be guarded against malaria, kept out 
of the river bottoms where they had 
always lived, taught to grow a garden, 
to eat vegetables. 

While the workers scoured the coun- 
try for tools, axes, picks, shovels and 
every blacksmith that could be found, 
The Man with transit and stakes laid 
out the road from town to cliff-top and 
the first runway atop the mesa. Near a 
bend in the river he found the clay he 
wanted, and set others to work building 
a kiln in which the bricks were to be 
baked, needed in the construction of 
the airport buildings. A primitive plan- 
ing mill was erected; a “human saw- 
mill” devised. 

Within a week from the starting- 
signal, 500 men were clearing brush, 
stone and dirt from the mountainside 
on the eight-mile road needed to negoti- 
ate the two-mile distance from town to 
cliff. Divided into groups, they func- 
tioned like a well-oiled machine, in 
double shifts. These men in turn were 
divided into groups. Those with ma- 
larial scars were permitted to work 
only four hours a day; those without 
scars toiled seven. Each little group 
was in charge of its own Chefc. 

The line stretched out for miles, 
spaced every hundred yards by a black- 
smith shop, ready to sharpen tools on 
the fly. Near top-side a special group, 
trained as masons, were building some 
of the 17 bridges needed to span the 
rain-drains, erecting the walls of the 
bridges, spans and protecting banking 
of the road — nearly 1,000 yards of 

On the mesa, 200 men cleared brush 
for the runway, digging out stumps, 


grading as they went, carting dirt in 
"hammocks” slung between two poles 
(wheel-barrows could not be brought 
up). The Man found an old tractor 
buried in river mud ; he mended it with 
pieces of wood and ordered four spark- 
plugs from Rio to give it life. 

Twenty home-made wells were sunk; 
they all came in dry. No water on the 
mesa. But a spring was found lower 
down, with plenty of good clear water. 
Later on, a mile of pipe-line was flown 
in by plane, and put in to bring water 
up to the plateau. 

It was first estimated that the road 
could get up the cliff in six months; 
but Konshin bet two boxes of cigars 
that an oxcart would make it in 30 
days, hauling fuel and vital tools. “Get 
a tractor through from Rio,” he 
ordered. “Send a truck, with two tons 
of dynamite and drill points !” The 
truck could beat the dinky railroad that 
connected the rivers. With the ex- 
plosive and the drills, he'd get that 
oxcart over the top if he had to carry 
it himself. 

But the rivers were jammed with 
fuel shipments, with engine and air- 
plane spare parts, with equipment. The 
tractor was lost overboard from a river 
boat. The truck, coming overland 
through the brush, was plowing along, 
due in 22 days. The dynamite, which 
couldn't be flown in, was jammed on 

“Never mind the dynamite”, radioed 
Konshin, "making my own". How he 

and he won’t tell. But he blasted 
through a mile of rock, making a path 
up the mesa wide enough at first for 
a burro that could tote four tins of 
gasoline on each trip. Then he widened 
it for an oxcart that could carry two 
gas drums. Doubled its width so that 
a truck, without its overhanging body, 
could bring up six drums. Came the 
final stage, and the truck with ten 
drums moved up the face of the cliff. 

Twenty-nine days from scratch, and 
the impossible was accomplished! The 
truck roared over the top in a cloud of 
dust; all hands broke into cheers. A 
triumph witnessed by a small army of 
natives who had toiled, night and day, 
for so long to build "urn casa" for some 
kind of huge, mystic, mechanical bird 
. . . natives who had never heard the 
shriek of a locomotive's whistle, whose 
closest knowledge of an ocean liner was 
the puffing little stern-wheelers that 
plowed their way through the mud- 
soup of the Sao Francisco in the season 
of the Big Rains; whose first view of 
an automobile was that mass of metal 
that thundered over the cliff! 

The road completed, supplies were 
rushed over the top. Then the airport 
and its buildings rose. Runways from 
(Turn to page 172) 
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Get this timely help lor APPRENTICE TRAINING 

ol Tool and Die Makers Read What Others Say: 


Now widely used by many companies and trade 
a complete, up-to-date text for training, “refresher" 
shortage of tool and die makers must be met fast 
book gives them both and more. It shows how to 
o improve 


TOOL STEEL SIMPLIFIED 

A Vice-President of 
The Carpenter Steel Company 

Sl-00 postpaid in U. S. A. Elsewhere $3.50 

Low price of $1.00 per copy makes it 
economical for training use. Elementary 
enough to meet the urgent need for a 
good text for apprentice training. Prac- 
tical enough to be helpful in advancing 
the skilled tool maker. Contains hundreds 
of practical suggestions that can be 
quickly applied in daily work to get im- 
proved tool performance. Send coupon 
on right for free descriptive leaflet, or 
order a book for i 



AVIATION. September. 




THICKNESS 


i drawing above is a sectional view of a 
risburg Cylinder, picked at random as 
>urce of measurements for the making 
his chart. Figures at right and left show 
iriation of wall thickness of only .012 in. 
risburg Cylinders are available in stan- 
i weight Manganese and lightweight 


HARRISBURG 

STEEL CORPORATION 

HARRISBURG, PENNSYLVANIA 



British Tube Forming 

(Continued from page 75) 


closed tightly at one end with a cork 
or hard wood stopper. The boiling 
water preheats the tube and prevents 
cold sets during loading. 

The molten Cerrobend is now poured 
into the tube, displacing the lighter wa- 
ter, and when the tube is filled it is 
plunged quickly, corked end first, into 
a tank of cold water to effect rapid 
solidification of the alloy and obtain 
the fine-grained ductile structure de- 
sired. 

As it has a low thermal conductivity, 
Cerrobend cools slowly, even when 
water-cooled, and tube and filler must 
be left in the cold tank long enough 
to attain room temperature throughout 
before bending is attempted. 

After bending, the tube is immersed 
in boiling water to melt out the Cerro- 
bend, then plunged in cold water to 
solidify any drops of alloy remaining, 
and cleaned with a pull-through as 
previously described. 



ter tanks is desirable. Fig. 1 illustrates 
the general layout of such equipment. 

directly. This maintains the alloy at 
the correct working temperature and 
prevents overheating. The water tank 
may be heated directly from below by 

coils, or by any other convenient 
method. 

is first filled with boiling water from 
the hot water faucet to preheat it. Then 
it receives the molten ailoy from an- 
other faucet. It is then plunged di- 
rectly into the quenching tank. A use- 
ful size for the faucet is one of i in. 
inside diameter, this being big enough 
to fill large tubes quickly. The faucet 
can be threaded to take adaptors of 
smaller size for filling smaller tubing. 
Tubing of i in. or less is best filled by 
ladle while standing in the hot water 
tank. 

When tubing is of too small a di- 
ameter to be filled from a ladle, the 
alloy may be drawn into it by suction. 

The alloy may be emptied from the 
formed tubes by immersing in the hot 
water tank. The Cerrobend is then 
drawn from the drain cock and re- 

iurther use. It can be used again and 
again- ^ ^ 

is so extremely fluid that it will expose 


tire tubing, no matter how minute. 
Sometimes a tube has passed the most 
rigid inspection, only to be shown de- 
fective by the Cerrobend. If there is 
a thin spot in the tube wall that has 

up when the filler solidifies and ex- 
weak spot. 

It is not within the scope of this 

appliances. Ccrrobcnd-fillcd tubes are 
regularly worked with press tools and 
any of the successful bending machines. 
It is important, however, that the bends 
be made slowly and regularly. Jerky 
or too rapid application of the bending 
force should be avoided. Tubes of any 
cross section are bent as easily as cir- 
cular stock. 

Fig. 2 shows two thin-walled tubes 
which have been bent to small radii 
with Cerrobend filler. The complete 
absence of rippling is obvious. 

As may well be imagined, Cerro- 
bend has found extremely wide appli- 
cation in the aircraft industry, not only 
for the handling of fuel, oil, and hy- 
draulic lines, but also for frame mem- 
bers. Fig. 3 is of interest in this con- 
nection, showing an aircraft nose unit 
in which the tubular frame members 
have all been formed with this filler. 

The Cerrobend method has been ap- 
plied with marked success to the bend- 
ing of tubing of aluminum, duralumin, 
magnesium alloys, steel, stainless steel, 
copper, brass, monel metal, silver and 
silver alloys. Tubes plated with nickel 
or chromium are bent without any 
tendency for the plating to peel off. 

A most valuable development of the 
use of Cerrobend is in the forming of 
rolled or extruded sections. The need 
of complicated rolling machines for this 
work has been obviated. The procedure 
is to cast the alloy in a suitable mold 
in the form of a long metal pan or 
trough in which the moulding has been 
suspended. The molten Cerrobend is 
cast around the moulding and the pan 
is then quenched quickly in cold water. 

The solidified bar of Cerrobend and 
moulding is then removed from the 
pan and, after attaining room tempera- 
ture, is bent to the required shape. It 
is usually bent around a block of di- 
mensions that allow for the thickness 
of alloy surrounding the section. Under 
these conditions (particularly if the 
bending block is grooved exactly to 

alloy block and prevent any cross sec- 
tional distortion), it is impossible for 
the section to ripple or spread in any 
direction, and perfect bends are achieved. 
For greater clarity a series of illustra- 
tions is given, showing the successive 

rectangular steel mold in the form of a 


tube of which one side is detachable 
and provided with a rubber joint. The 
thickness of the locating pads or what- 
ever locating device is adopted is known 

to the bend of the section.' The de- 
tachable side of the mold is then fast- 
ened in position — in this case by bolts, 
but for rapid production work wing 

be quicker — and then the assembly is 
treated just as a tube. 

The mold is first filled with boiling 
water to preheat it. Following this in 
Fig. 3 it is filled with molten Cerro- 
bend. In Fig. 6 it is plunged into the 
quenching tank. When the complete 
mass of alloy has attained room tem- 
perature, the mold is opened and the 
Cerrobend block in which the section 
is embedded is withdrawn and located 
in the bending machine (Fig. 7) in 
which the block is grooved exactly to 
the cross section of the mold and, there- 
fore, of the alloy block. 

Following this the section is bent 
round the block and is forced steadily 
into the groove with no change of cross 
section. The piece is then immersed in 
boiling water and the Cerrobend melted 
off, leaving the section formed as 
required. 

Fig. 8 shows a typical section which 
has been formed this way. Note the 
complete absence of rippling or spread- 
ing. It will be appreciated that the 
method is applicable to any section, how- 
ever complex. Sections with re-entrant 
angles which could not possibly be bent 
on rollers are bent easily. 

As in the case of tubing, sections 
may be bent in any plane and, with the 
aid of suitable press tools, formed to 
any complex curvatures other than arcs 
of circles. 
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PICKED FOR PROMOTION! 


Here’s A Money-Making Tip For Ambitious 
Men! , . If there’s a choice between two equally- 
capable men — one dressed in ordinary, slip- 
shod outfits — the other -in smart-looking, 
tailored-size Lee Clothes — which man do you 
think the “boss” will promote? 

Lee helps you look like the smart, efficient 
man you are! See these tailored-size Lee gar- 
ments at your Lee Dealer’s now! 

Lee Union-Alls — Whipcords — Army Twills 




FLEXIBLE CONNECTIONS, FLEXIBLE CONDUIT AND FITTINGS FOR THE AIRCRAFT INDUSTRY 


Shielding Conduit 

Army and Navy Specifications 
(Also synthetic covered) 






Shielding Conduit Fittings 
Fuel and Oil Line Hose 

(Avioflex) 

Synthetic covering, oil proofed with 
cellulose. (C. A. A. approved) 

Hydraulic Hose 

(Cellu- Lined) 

Burst pressure to 23,000 p.s.i. 
(C. A. A. approved) 

* 

Aluminum Flexible Tubing 
★ 

Stainless Steel Bellows 
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Flying Test Stand 

(Continued from page 69) 


half what it was at sea level and at 
33,000 ft. is one-third. The tempera- 
ture, at 21,800 ft., is 78 deg. below that 
at sea level, and at 33,000 ft., it is 40 
deg. still colder. 

This all sounds very obvious, and it 
would be if the mass flow (pounds per 
second) of air through the cooling 
passages would remain constant. But 
for the mass flow to remain constant, 
while the density is reduced to one-half 
or one-third, the velocity' would have to 
double or triple. And the baffle differen- 
tial pressure, which forces the air 
through these passages, varies as the 
square of the velocity. 

As we go on trying to simplify this, 
it becomes more complicated. But flight 
test data have been used to establish the 
relationship between all the variables 
which affect cooling, and we now have 
charts ("Cooling Variable Correlation 
Charts”) to facilitate the design of 
engine cowls. A modern engine cowl 
gives the engine what cooling it needs, 
while offering the lowest possible re- 
sistance to the plane's foreward motion. 
This is extremely important on very 
high speed airplanes, because an im- 
properly shaped nose cowl can give 
local velocities of the air flow around it, 
which are much greater than the 
velocity of the plane. If this velocity 
reaches the speed of sound, it causes 
what is called a shock wave, and right 
there is where speed increases stop. But 
I'm getting over my depth. Let's go 
back to the flight testing of engines. 

The next thing on our list is accelera- 
tions. Of course, you know, it is pos- 
sible to get accelerations above ten g 
in an airplane. Three or four g is not 
at all uncommon. In fact, the light 
training planes get two to three g's in 
their practice of so-called vertical banks 
(70 deg.) Now let’s see what these 
accelerations do to a test problem. As I 
mentioned before, we are always in- 
terested in the pressure of cooling air 
around the engine, and we practically 
always measure the baffle differential 
pressure, which runs from aero to 10 in. 
or 12 in. H s O — hydrostatic pressure. 

The easiest and most familiar way to 
measure such a pressure is to use a “U” 
tube manometer. But, if we use such a 
tube on a plane, and the acceleration 
becomes minus one, the liquid is 
instantly blown or drawn from the tube, 
because its effective weight has become 
aero. So we have to land and refill the 
tube. In place of manometers, we use a 
dial-type gage built like an aneroid 
barometer with a sealed case. This in- 
strument has two connections, one to 


the inside of the aneroid capsule, and 
the other to the inside of the case. Gen- 
erally, a study is made of all the pres- 
sures in the cooling system, measured 
against a common base (a static tube on 
a strut). For such a study, the inside 
of the instrument case is connected to 
the strut static tube," and the inside of 
the capsule is successively connected to 
the tubes coming in from the various 
points to be measured. Occasionally, 
differential pressures are measured 
directly, by connecting the instrument 
case to one of the points and the capsule 
to the other. 

Temperatures at many points through- 
out the engine, cylinder heads, bases, 
etc., are measured, as well as the oil 
..entering the engine and the oil removed 
by the scavenge pump. When precision 
— is required, the temperatures taken by 
thermocouples are measured by means 
of a potentiometer. This establishes a 
condition of zero current in the thermo- 
couple leads and cancels any effect the 
length of the leads or resistance of the 
switch contacts would have. But the 
potentiometer is balanced by means of a 
galvanometer, which has a fairly heavy 
moving element and a very light spring. 
The effect of accelerations of the air- 
plane, as a whole, and of vibration on 
this moving element is very large. Some 
special instruments have been developed 
recently which reduce this effect, but it 
is much better to make these readings 
while in straight flight, or in a wide 
circle in which the turn is kept constant, 
rather than on a course which alter- 
nates turns and straight flight. This 

illustrated by the magnetic compass, 
which is the worst offender. In the com- 
pass, all changes must be made by 
guess, and then the compass must be 
permitted to stabilize before you know 
how near your guess was. 

In addition to the inertia effects, we 
are often bothered by temperatures, 
which go down to 60 deg. below zero 
and cause a lot of additional friction in 

stance, the mechanism has actually re- 
fused to operate at high altitude until 
we carefully wrapped it in an elec- 
trically heated pad. 

Cameras for photographic observa- 
tion have become necessary because of 
the physiological effects of high altitude. 
Observations made by an observer, 
without oxygen, at above 15,000 ft. arc 
too questionable for use in engine de- 
sign, and those made at above 20,000 
ft. even with oxygen are equally ques- 
tionable. 

Let's take up the matter of atmos- 
pheric density and pressure. We touched 
on this when we considered cooling, but 
it affects engine operation in several 
ways. One, the most important of these, 
is its effect upon fuel, and fuel flow to 


the engine. I can remember a long way 
back in the history of aviation, back to 
a time (during and after the first 
World War) when "air lock” was an 
accepted explanation of most every acci- 
dent which occurred on take-off. In 
fact,_I often wondered how many pilots 
started to walk away from a wreck, then 
turned back to open a fuel valve, which 
they had forgotten, thus providing one 
more example of “air lock." “Air Lock”, 
was associated with the gravity fuel sys- 
tems, and it was believed to be caused 
by fuel line bends in the vertical plane, 
that is, by the ups and downs of the line. 

It is certain that air, trapped in these 
vertical bends, did cause trouble, but the 
general use of fuel pumps pushed “air 
lock” out of the picture. Then high- 
powered planes and, particularly, high 
rates of climb brought “vapor lock” in 
to take its place. “Vapor lock” is 
basically a pumping problem. So let's 
review some things we know about 
pumping liquids, before we take the 
problem off the ground. 

There is an old, old rule which 
farmers used. “You can’t raise water by 
suction more than 26 ft. If your well 
is deeper than that, you must lower the 
pump part way and push the water up 
from there.” Well, that 26 ft. rule is all 
right for practical purposes, but, of 
course, the actual limit will vary with 
the altitude at which the well is located 
and with the temperature of the water. 
It is important right now to remember 
that the temperature affects this limit, 
and why. At sea level, water can be 
lifted more than 30 ft. by suction, if its 
temperature is 50 deg. F. But it cannot 
be lifted at all by suction, if its tempera- 
ture is 212 deg. F-, because it is then 
boiling and producing steam which fills 
the space produced by suction. At 10,000 
ft. altitude the boiling point is 193 
deg. F. at 20,000 ft. it is 173 deg. F.. 
and at 30,000 ft. it is 156 deg. F. At 
these altitudes and temperatures water 
cannot be lifted by suction. 

It is difficult to pump water at high 
altitude, and temperature is important 
in considering a pumping problem. It 
is still more difficult to pump aviation 
gasoline, which boils at lower tempera- 
tures than water. Some initial boiling 
points arc: 150 deg. F. at sea level, 
116 deg. F. at 10,000 ft., 92 deg. F. at 
20,000, and and 68 deg. F. at 30,000 ft. 
At these altitudes and pressures, “vapor 
lock” is very difficult to avoid. 

Now, it will be all right to take this 
pumping problem off the ground. Let's 
make this a tough one, a low-wing inter- 
ceptor with bullet-proof tanks is loaded 
with gasoline from a truck, which stands 
outdoors on a hot day. The gasoline is 
at 100 deg. F. when it is put into the 
plane. As the plane climbs, the gasoline 
remains at the same temperature, be- 
cause the plane climbs so fast that little 
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heat could be transferred through the 
walls of the fuel tanks and, anyway, the 
bullet proofing insulates these walls. At 
17,000 ft. of altitude, this gasoline is 
boiling, and it cannot be lifted at all by 
pump suction. Since this is a low-wing 
monoplane, the tanks cannot be located 
high enough for gravity flow, and the 
fuel must be lifted by pumping, or by 
pressure applied inside of the tank. If 
it is to be by pumping, the pump must 
be submerged, that is, it must be so low 
that fuel will flow from the tank to the 
pump by gravity. In that case, the 
pump cannot be mounted on the engine 
and driven directly, so it must have a 
remote drive. Several types of remote 
drives have been tried out with varying 
success. These types include flexible 
shaft, electric and hydraulic. But the 
problem of pumping fuel is still with 
us, and when the military services de- 
mand more and more altitude, this is 
one of the reasons the altitude is not 
always available. The problem is made 
still more difficult by the fact that gaso- 
line contains dissolved air, which is re- 
leased at altitude, just as the dissolved 
air is released from water when it sim- 
mers before reaching the boiling point. 
Even after the pumping is done, and the 
fuel has reached the carburetor, the job 
is not finished. The released air upsets 
the carburetors if it passes through the 
jets, which are proportioned for liquid 
gasoline and not for air bubbles. Some 
carburetors now have separators to re- 
move the air and vapor from the fuel 
before it passes through the jets. 

Fuel is not the only pumping job we 
have, and altitude affects one other quite 
seriously. After the oil has passed 
through the bearings and collected in 
the sump, the scavenge pump must re- 
turn it to the tank for recirculation. In 
the sump the oil. is hot, and it contains 
much air stirred in by the moving parts 
over which it has passed. Pumping this 
oil out of the engine is called scaveng- 
ing, and it offers exactly the same 
difficulties due to "vapor lock" as .does 
the fuel. 

Within limits, the temperature oflhis 
scavenge oil can be controlled by the 
size and location of the oil cooler. As 
the cooler offers parasitic drag it is kept 
as small as practicable. As a result, high • 
oil temperature is accepted in the in- 
terest of airplane efficiency, but for 
extremely high altitude it may be neces- 
sary either to reduce this temperature, 
even though a larger cooler may be 
necessary, or to build the engine with 
the scavenge pump so located as to run 
submerged. 

One engine, developed quite recently, 
went through the test stand period with 
flying colors and encountered scavenge 
difficulties as soon as it entered the 
flight test stage. Fortunately, this 
trouble was cured by a simple change 


in the scavenge pump suction passage. 

These conditions of flight cannot all 
be duplicated on the ground even as 
they affect the engine itself. To make 
the picture complete, you must add in 
the effects upon the operators (pilot 
and observers), and upon accessories. 

Take the case of the ignition system. 
As increasing altitude reduces air den- 
sity, it also reduces the effect of that 
air as an electrical insulator. All igni- 
tion distributors depend upon air insu- 
lation. They have been known to fail 
completely, firing the wrong cylinder 
when the altitude exceeded their limit. 


Supercharging is another, in fact the 
biggest, altitude problem. But it is one 
of the problems which is being solved 
on test stands, because it is not too 
difficult to simulate altitude conditions 
in the induction systems, including car- 
buretor and supercharger. Flight test- 
ing has done little on this problem 
except to check results already obtained. 
In spite of all this, the problem is so 
intimately connected with much of flight 
test work that it is worth a brief review 

Accumulated flight test data show 
that, at full throttle and constant rpm., 
the b.hp. of an engine will vary almost 
directly with the density of the air. At 
20,000 ft. the standard density is 53 
percent and the b.hp. about 47 percent 
of their sea-level values. The reduc- 
tion of density also makes it necessary 
for the plane to move faster in order 
to maintain level flight. This increas- 
ing speed requires increasing horse- 
power. The power required goes up, 
while the power delivered goes down. 
The altitude at which these two meet 
is the ceiling of the plane and engine 
combination. 

Supercharging restores the lost den- 
sity to the air which enters the engine, 
and also supplies pressure to speed the 
charge on its way into the cylinder. 
This has the effect of reducing the 
altitude for the engine, which can then 
develop power corresponding to the 
lower altitude. The result is a higher 
ceiling for the plane and engine com- 
bination. 

There are four different arrange- 
ments of supercharging systems. The 
best known is the single stage, which 
may be either single-speed or two-speed. 
The single-stage supercharger com- 
presses the charge sufficiently to enable 
the engine to deliver its rated power 
at some definite engine speed and alti- 
tude. This is the critical altitude for 
the assembly at that rating, and it may 
be anything from sea level to several 
thousand feet, depending on the effi- 
ciency, diameter, and gear ratio of the 
supercharger impeller. But an impeller 
diameter and speed which is suitable 


for high altitude is not efficient at sea 
level, because of the horsepower it 
absorbs and also because it heats the 
charge unnecessarily. For these rea- 
sons, the high altitude impeller ratio 
materially reduces the horsepower avail- 
able for take-off. So the two-speed 
drive was devised. With it, the impeller 
is driven at one speed for low altitude 
and at a greater speed for high altitude. 
With the two-speed supercharger, there 
are two critical altitudes and two 
ceilings. 

This is all quite simple, isn't it? 
Let’s go on. The two-stage super- 
charger gives us an opportunity to cool 
the air and so remove most of the heat, 
which the first stage of compression 
has given it. Of course, the injection 
of fuel by the carburetor cools the 
air a great deal, say 50 deg. F. Our 
intercooler can do its job best by 
removing heat while the air is hot- 
test — that is, before it enters the carbu- 
retor. So the system is arranged that 
way: first stage of compression — inter- 
cooling — carburetion — second stage of 
compression and through the intake 
pipes into the cylinders, which put out 
rated power at about 25,000 ft., com- 
pared with about 14,000 ft. for the 
single-stage two-speed arrangement. 

At this point, it might be well to 
mention that a great advantage of two- 
stage supercharging is the opportunity 
for use of an intercooler; and that an 
intercooler can function effectively only 
if its surfaces are free from any film of 
oil. So it is very important that the 
air leave the first-stage supercharger 
without any oil whatever. This is not 
easy and oil film might be expected to 
interfere with intercooling in many 
installations. 

Two-stage supercharging systems are 
of two distinct types, depending upon 
the method of driving the first-stage 
impeller. If this impeller is gear 
driven, the system is called a "Geared 
two-stage”, or more briefly, a "Two- 
stage”. If the first-stage is driven by 
an exhaust turbine, the system is sim- 
ply called a “Turbo”. This last desig- 
nation may be a bit confusing, because 
it is generally applied to all systems in 
which a turbo is used, whether the 
system is single-stage or two-stage. 
Very recent military developments are 
bringing both the two-stage and the 
turbo systems out of the experimental 
stage of their development into wider 

Each of the four supercharger ar- 
rangements gives a different critical 
altitude about as follows: 

Single-speed, single-stage 7,000 ft. 
Two-speed, single-stage. 14,000 ft. 

Geared two-stage 20,000 to 25,000 ft 

Turbo first-stage, geared 

second-stage 25,000 to 32,000 ft 

Flight testing of engines produces 
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The Lockheed "Lightning”, known in 
military circles as the P-3 8 Interceptor 
Pursuit, with its two Allison liquid- 
cooled engines, is equipped with Wittek 
Type FB Stainless Steel Hose Clamps. 

Leading aircraft manufacturers, en- 
gine builders, and airlines name the 
Wittek Type FB as the standard spec- 
ifications hose clamp. 


Wherever America's air power gath- 
ers — 400-mile-an-hr. pursuit planes, 
20-ton bombers or training ships — 
ALL of them contain vital parts pro- 
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KELLOGG is the logical 
- source for Aircraft 
Radio Accessories and Tele- 
phone Systems . . . for it is one of the oldest and 
largest manufacturers of its kind. Some of the 
Kellogg products used in the Aviation Industry 
and in various branches of the U. S. Government 
include Emergency, Fire Reporting and Crash- 
Alarm Communication systems, Microphones 
(hand and throat). Radio and Telephone Head- 
phones, Capacitators, Switchboard Plugs, Jacks, 
Keys, Switchboard Lamps, Lamp Jacks, Lamp 
Caps, Multi-Conductor Plugs and Sockets, In- 
sulated Wire, Cords, Cord Assemblies, etc., etc. 

Complete engineering, laboratory and manu- 
facturing facilities guarantee highest quality in 
all products and are available for the develop- 
ment of special equipment to order. Kellogg’s 
experience includes the manufacture of Head 
and Chest sets, Control 
Boxes, Filters, etc., built to 
aviation specifications. 

Kellogg engineers will 
be glad to work with you on 
any of your communication 
problems. Write to ourmain 
office . . . Kellogg Switch- 
board and Supply Company. 








Specification 

Engineering 

(Continual from page 57) 


illustrations prepared by our staff artist, 
J. E. Davis, and by photographs when 
available. 

During contractual negotiations vari- 
ous members of the engineering depart- 
ment confer with the customer. One 
member of the specifications engineer- 
ing group, usually the Specification 
staff engineer, is there to translate the 
customer’s requirements into the con- 
tract specification. 

The form of the "Expanded’’ speci- 
fication we use has been stabilized to 
make possible the use of the same 
paragraph number for similar para- 
graphs of specifications for all models. 
This facilitates the preparation of speci- 
fications by various members of the 
group and permits comparison of dif- 
ferent Lockheed airplanes by prospec- 
tive customers. The quantity and type 
of engineering information contained 
in the sales and contract specifications 
is governed by the status of the design 
work and the requirements of other 
departments such as production, sales, 
legal, etc. Information released is 
always subject to approval of the chief 
engineer, project engineer, and sales 
organization. 

General arrangement of the “Ex- 
panded” specification is such that it can 
be reduced readily to a "Contract” 
specification by removal of those sec- 
tions not applicable to the particular 
airplane, and by adding items of special 
equipment desired by the customer. 
However, at the time the contract is 
signed the customer does not always 
know exactly what he wants with re- 
gard to some minor items. In such 
case options are included in the con- 
tract and in the contract specification, 
definitely setting forth the proposed 
option and stating all price, weight, 
and delivery date changes attendant 
upon exercising the option. This allows 
the customer a specified additional time 
to study the particular requirement, but 
docs not delay engineering in the mean- 

Sincc the first price is set by the 
specifications, changes to the specifica- 
tion, and thus the complete airplane, 
must necessarily include all effects on 
the contract and the specification as that 
change affects it. One change may 
affect many items such as price, de- 
livery data, strength, performance, in- 
terchangeability, weight, acceptance, 
etc. The specification group is respons- 
ible for issuing all proposed changes to 
contract specifications, as required, in- 
itiated either by Lockheed or the cus- 


tomer. Upon approval by the chief 
engineer, the proposed changes are for- 
warded to the contract administration 
division for coordination with the cus- 
tomer and the contract. 

The basis for the preparation of all 
design directives is written instructions 
issued by the chief engineer. These 
instructions are supplemented by addi- 
tional data of a general nature which 
have the approval of the chief engineer 
or chief research engineer, as indicated 
by written communications on file in 
the engineering specifications office. 

A draft of the proposed design direc- 
tive is prepared and submitted for com- 
ment to the project engineer, the chief 
engineer and, in addition, the various 
sections pertaining to such items as 
power plant installation, electrical 
equipment, etc., are submitted to the 
staff engineers and appropriate group 
engineers on the project. One or more 
additional drafts are then prepared in- 
corporating all changes and additions ■ 
requested by various parties concerned 
and are resubmitted for correction and 
approval. This function replaces the 
personal contact which was possible 
when the company was smaller. 

After approval of the draft, the de- 
sign directive is typed on master ditto 
and issued in a preliminary form for 
the purpose of securing comments and 
suggestions from group supervisors, 
staff engineers, sales, and sometimes 
the customer. The "preliminary” issue 
is recalled in a week or ten days for 
revision as the first official issue. Thus, 
the entire resources and experience of 
the engineering department and other 
allied departments are drawn upon. This 
work must be carried out in the short- 
est possible time if the directive is to 
be of maximum usefulness. At this 
time eight separate types of Lockheed 
airplanes are covered by active design 
directives. 

A design directive for the revision of 
an existing airplane consists for the 
most part of (1) general design data 
and (2) a list of only the changes to 
be made to the existing airplane to 
accomplish the redesign of the projected 
modified airplane. 

A design directive for an entirely new 
airplane is a comprehensive specifica- 
tion covering the general arrangement 
and all features of design. To date, 
three design directives of this type 
have been issued in the Lockheed en- 
gineering department. 

In an engineering department as large 
as Lockheed’s (1,260 as of this writ- 
ing), and on a commercial project of 
such size as the Lockheed "44,” it is 
necessary to have coordinated, detailed, 
design information readily available to 
the engineers (and our representatives 
away from the main plant) on the 
project at all times. Obviously the 


Civil Air Regulations are too general 
to serve the purpose. In the case of a 
design for the Air Corps, the problem is 
simplified because the "Handbook of 
Instructions for Airplane Designers," 
together with a "model” specification, 
serves as a source for virtually all 
primary design information. The com- 
plete adaptation of Air Corps and/or 
Navy Department design data to a com- 
mercial project is neither desirable nor 
practical for three reasons: (1) basic 
design criteria for a commercial air- 
plane differ substantially from that for 
a military airplane, (2) the military 
design data cover various types of air- 
planes and much of the information is 
not directly applicable to a commercial 
transport, (3) military design data are 
restricted and therefore not available 
to the extent desired. 

The procedure, then, to achieve the 
desired end is to (1) extract applic- 
able data from airplane specifications 
and equipment agreements for airplanes 
of comparable size and design, and (2) 
review applicable data from and refer 
to the requirements of the CAA, Navy 
Department’s specifications SD-24D, 
and the Army Air Corps "Handbook 
of Instructions for Airplane Designers.” 
This procedure provides data covering 
recent trends in general design, arrange- 
ment and equipment; provides the en- 
gineering department with design in- 
formation compiled through many years 
of service experience and extensive 
research, and refers to and clarifies the 
latest mandatory requirements of the 
CAA. All design directives are 
amended and revised as frequently as 
required, depending on the scope and 
activity of the project. 

Considerable correspondence is car- 
ried on in conjunction with work on 
specification and design directives. In 
a recent three-month period the speci- 
fication group had written approxi- 
mately 1,250 letters and inter-depart- 
mental communications. In addition, a 
procedure has been established whereby 
all correspondence from the engineering 
department, directed to the Air Corps 
and all other government procuring 
agencies, is routed through the specifi- 
cation staff engineer’s office for coordi- 
nation before release to the contract 
administration division of the sales de- 
partment. 

As a part of the work of the specifi- 
cation group, a comparatively new sys- 
tem of Lockheed model designations has 
been set up. A Lockheed model 
designation consists of a two-digit basic 
model number with prefix numbers to 
indicate modifications, followed by a 
two-digit power plant code number, 
and a two-digit interior arrangement 
identification. As an example, take the 
Model 414-08-01. This airplane is the 
(Turn to page 184) 
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SELF-LOCKING AIRCRAFT NUTS 

"Out Last The Plane" 


This revolutionary light-weight, all metal, one piece, 
self-locking, aircraft nut is stronger at half the 
weight. Today, leading aircraft manufacturers 

UP TO 60% WEIGHT SAVINGS 
in the use of BOOTS AIRCRAFT NUTS wherever 
self-locking nuts are applicable. 


Authorized for use by ARMY, NAVY, C.A.A.. 
BOOTS AIRCRAFT NUTS meet all specifications 
and are being used throughout the airplane by a 
majority of leading aircraft manufacturers. 


WRITE NOW FOR VALUABLE TECHNICAL DATA 
arranged in an easy-to-file folder. "Boots Standard 
Sheets" give you all the information you want. 

Scovill MIg. Co.. Waterbury. Conn. 

United Carr Fastener Corp.. Cambridge. Mass. 

BOOTS AIRCRAFT NUT CORP. 

NEW CANAAN. CONN. 



from ignition worries 
for minds alert to 
AMERICA’S DEFENSE 


A pilot must chink fast and act fast. For top 
efficiency his mind must be free of mechanical 
worries. By building the finest aircraft ignition 
that is humanly possible to build, Bendix- 
Scintilla feels that much is being done to keep 
those alert defense minds at top efficiency. And 
this traditional confidence in Bendix-Scintilla 
aircraft magnetos, spark plugs, switches and 
radio shielding is a trust that we value above 
all else. Count on our every effort to con- 
tinue to merit it throughout all this period of 
America's greatesc need. 

SCINTILLA MAGNETO DIVISION 


BENDIX AVIATION CORPORATION 
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CAA And The Buyer 

{Continued from page 89) 


tics and by consistently producing air- 
worthy products, random inspections 
arc made. Parts in process and com- 
pleted products are checked for con- 
formity with approved drawings. 

Again referring to the procedure of 
Interstate, CADETS are built in sub- 
assemblies. For example, the fuselage 
is built up in sectional units, bottom sec- 
tion of the cabin, side sections and ad- 
joining units leading back to the ver- 
tical fin assembly. This permits a 
thorough and convenient inspection of 
each sub-assembly as it is built, much 
more simple than making a thorough 
inspection of a complete fuselage on a 
larger jig. 

Frequent inspection of tools, jigs and 
dies is made to determine their fitness 
and accuracy. 

From raw materials in the stock 
room, through first stages of sub- 
assembly, to the completed fabrication 
of component parts and on through 
finish and final assembly, the inspector 
has watched the airplane progress to 
completion. By a sampling system of 
inspection, he has checked it thoroughly 
and when the flight test has been com- 
pleted and the plane is pronounced air- 
worthy, and ready for delivery, his 
signature on the license of that plane is 
the purchaser's assurance that he is 
receiving a product built in accordance 
with regulations of the C.A.A. which 


The Continental ongino installation is caro- 
iully scrutinised by the author. 


Bird Flies on a Wing and a Half 

( Continued from page 61) 


Maintenance Superintendent Z. Soldin- 
ski, and Chief Pilot H. L. Woods went 
into a huddle, with the result that a 
DC-2 wing was bolted to the belly of 
another DC-2 and was flown to Suifu. 
Arnold Weier and a few coolies in- 
stalled it on the DC-3, inspected 
shrapnel holes for damage to main 
members, put a few cloth and dope 
patches over the worst of them and pro- 
nounced the plane "airworthy” — with a 
few reservations. 

To appreciate the technical aspects 
of this feat, you must realize that the 
DC-2 and the DC-3 — while of the same 
type, are very different airplanes. The 
DC-2 is a 14 passenger plane with a 
maximum weight of 18,600 pounds and 
a wing span of 85 feet. The DC-3 is 21 
passenger with a gross weight of 24,400 
pounds and a wing span of 95 feet. The 
base or butt of the two wings and the 


fittings are identical but there the simi- 
larity ends, the DC-2 wing was de- 
signed to carry only about 75 percent 
of the gross weight of the DC-3. Theo- 
retically it was not possible — the shape, 
area and taper of the two wings are en- 
tirely different. 

CNAC Captain H. L. Sweet, who 
took a “bussman’s holiday” a few 
months ago to fly bombers to England 
for the British, flew the wing up and 
the DC-3 back to Hong Kong and in 
telling about it afterward “had sur- 
prisingly little trouble.” The DC-2 
handled almost normally, except that 
the drag of the extra wing reduced his 
cruising speed to about 115 mph. There 
was no noticeable interference with the 
slip-stream over the tail surfaces and 
the take-off was normal. 

The test top on the DC-3 at Suifu, 
with a very light gas load and Arnold 


certification as ship leaves the factory. 


Weier as observer, was without inci- 
dent. It was natural to expect that the 
plane would have a tendency to “roll” 
toward the DC-2 wing and allowance 
was made for it; with an aileron tab 
setting of twelve degrees and a slight 
difference in propeller r.p.m. the plane 
flew straight and level. The return trip 
to Hong Kong was made at an average 
true air speed of 145 mph. Another "im- 
possible” in aviation had been accom- 
plished — and we will have the plane 
back in service within a very few days. 

The DC-3, in Hong Kong, repre- 
sents an investment of more than 
130,000 U. S. dollars and the DC-2— 
another $96,000. If there had been any 
miscalculation, either in the engineering 
angle or in the flying of the two ships, 
it would have been a sad day for us. It 
took courage (or something) on the 
part of all concerned, engineering, flying 
and last but not least — accepting respon- 
sibility for approving the screwy idea. 
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Y Qj\ r GLARE PROTECTION 

Thousands of Army, Navy and 
airline pilots have found real eye comfort, effi- 
ciency and safety in Ray-Ban Sun Glasses. The 
peculiar property of this glass is that it filters out 
glare and excess light, at the same time transmit- 
ting useful light, actually sharpening up detail. 

,v"?l.'l,b on“reli;si e BiI!.ch‘a'LoiDb 
Opiici] Co., J !■/ Low.ll Si., Rocbenec, NY. 


Does Your 
Product 
Require 
Accurate 
Machining 
•» 


THE 

Govronelson 

COMPANY 

1931 Antoinette Detroit, Mich. 




"STRAIGHT INTO THC WIND’’ 


raighter course in production ... by equipping each pro- 
action machine with a Veeder-Root Counting Device, 
hese devices supply accurate performance records, in any 
rms or units desired . . . records that provide a sound and 
ir basis for closer control of costs, quality, schedules, and 
often for incentive systems of wage payment. Time is saved, 
rs avoided, waste prevented, machine-maintenance 
needs anticipated. Veeder-Root Inc., Hartford, Conn. 


COUNTING & COMPUTING 
DEVICES 


Your Plane Production 


B*A*30 


B * A* 30 airplane wing 
cloth, famous for its uni- 
formity's lighter, stronger 
and more closely woven 
than other airfoil fabrics. 


WELLINGTON SEARS COMPANY 



STEELS 

IN STOCK 

FOR IMMEDIATE SHIPMENT 


STRIP • SPRING STEELS 

■fill . . . -(ill -0 nalijiei 



WHISTLER 

Adjustable Perforating Dies 

CAN BE CHANGED AT WILL 
WITHOUT ADDITIONAL DIE EXPENSE 


[ OPERATES LIKE ANY I 
SINGLE PURPOSE PIE | 



NATIONAL METALS EXPoflTION. PHILADELPHIA,' OCTOBER 20-24 



R-B-M Manufacturing Co. 

~2 feruim. 

Essex Wire Corporation 
Logansport, Indiana 











ACENS. . . THE PRECISION CONTROL UNITS 


If there is anything you want— 

or something you don't want that other readers 
ot this eaoer can supply — or use — advertise it in 

Aviation's Market Place 

AVIATION ''CLASSIFIED" 


* AIRCRAFT MASTER 

* AERONAUTICAL DRAFTING AIRCRAFT SHEET METAL 

School ot Aeronautics* STEWART TECHNICAL SCHOOL 

k! 5TEWA8T TECH BUILDING IS1-5-7 W. Mth Street. New York City. N. Y. 


PAN V 


ECLIPSE 

QUALITY NON-FERROUS 
SAND CASTINGS 


Manufacturers, for more than ten years, of 
high tensile Aluminum, Dowmetal (Magne- 
sium alloy) Brass and Bronze Sand Castings 
including heat treated, corrosion resistant, 
special alloys to U. S. Army, Navy and cus- 
tomer 1 s specifications. 

A new and modern foundry, complete 
with metallurgical department and pattern 
shop, employing men skilled in the art of 
layout, inspection and finish treatments, en- 
able Eclipse Aviation to provide quality 
castings to the most exacting requirements. 




New 

PAINT 

SPRAY 

RESPIRATOR 


50 % 

Easier Breathing 
Lighter Weight 
High Safety 
Loicer Cost 


PULMOSAN ?ESp C |1 E ATOR 





PULMOSAN SAFETY EQUIP. CORP. 

Dept. A, 174 JOHNSON ST. BROOKLYN, N. Y. 





CLASSIFIED ADVERTISING 


Aviations 

Market '**■ Place 

CLASSIFIED » « W ADVERTISING 
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AVIATION S MARKET PLACE 


Services & Instruction 


For Sale 


HHttM 


IIM^ 

AvTe , ,7on , : V «0* 0 a' Mlch' B a “„ rn Av. a ; Chichi 

”£:HSs,‘-ssSs 

mmmm 

sssssss 

MMMi 
mm wm 

MBKH 

FOR SALE 

iiSgsJti hs-vs 

USUI 

SKSiSS 

BUSINESS and INDUSTRIAL 

fJ R L« N ^°r A ^ m S Q U%.K' d r a ^flo'rri 

Portion Wanted 

Building Suitable For 

|£@3SS)g 

^ppipp 



■BTTli^Ein Av£, Chto.8%b ' 


s |j^r. i 



IB gsg^jfcs:, 8 

is iSsfe, „ Jiiji 3 
is ffiSBBME- S 
1 1 

Professional 

Services 

3-STORY BUILDING containing 42,000 
sq. (1. of floor space suitable lor light 

yray siding nearby. Tulsa, Okie. ' 


TWO PLOTS — 98 and 58 acresoMand 

1 PPF I 

Lancaster, Allwine & Rommel 





AVIATION S MARKET PLACE 


Distributors of 

HOWARD AIRCRAFT 




HANGARS 

at NEWARK AIRPORT 

FOR SALE 


Department of Central Purchase 
City of Newark, N. J. 


1 Am0r pESTER 5, S C ' ,ed 

PROPELLERS 


"POWER BY LYCOMING” 


B owncrsand operators have extra con- 
fidence when their ship is "Powered by Lycoming." 
They know* they can rely on Lycoming Engines. 


“Sold and Serviced by 

SNYDER AIRCRAFT CORP. 


It 


In the midwest these same owners and operators 
have learned to rely upon the prompt, expert service 

They know that a large stock of genuine factory 
replacement parts is always maintained for prompt 
authoritative service. ’’Sold and Serviced by Snyder 
Aircraft" has meant satisfaction to all our customers. 

• Now, Lycoming has appointed us as sales and 
service representatives Jor their famous Blue Hibbon 

genuine parts . Our mechanics are thoroughly schooled 
in factory methods of servicing all Lycoming models. 


SNYDER AIRCRAFT 

CORPORATION! 


MUNICIPAL AIRPORT 


CHICAGO. ILLINOIS 




INSTRUMENTS 


— USED — ALL 

ST ANDAKD 

,Roo»..lt Field, Mineola, 


TYPES — SALES — REPAIR — INSTALLATION — COMPLETE STOCK 

AIRCRAFT EQUIPMENT COMPANY 


INSPECTIONETTES 



AVIATION. September, 


AVIATION S MARKET PLACE 



A IM lor a PERMANENT position In Aviation. 

Prepare not only lor a lob In National De- 
fense but ALSO lor a key position in aviation when 




PICTURE 


Aviation Schools 

AERONAUTICAL ENGINEERING — GROUND — MECHANICS — FLYING — INSTRUMENT 



*^%" 

CHOOSE A SCHOOL FACTORIES USE 

Fletcher Industrial Aviation training is 
factory planned— the same training used 
by major factories who send their own 
selected men to Fletcher. Before you en- 
roll, Fletcher gives you factory-approved 

training to gainful use. Convenient 
Bank of America terms available. Write 
TODAY for catalog. 

jffeLETCHER 

^ ~ 'AIRCRAFT SCHOOLS 


See 

School 

Advertising 

Index 

on PAGE 198 
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Consigned for Service on 

PAN AMERICAN’S AIR ROUTES 



Soon these transmitters, and many more to come, will dot the 
world-wide air routes of Pan American Airways System. They 
were manufactured by Western Electric and designed by Bell 
Telephone Laboratories to meet Pan American’s specifications. 


Western Electric 

TWO-WAY AVIATION RADIO TELEPHONE AND TELEGRAPH EQUIPMENT 



mm mm WIW on TANK HMDS 



SP ” d Vd ’ Ml 
------ 





WG0 ’ ■ • FORGINGS 


A CHAKON OF USEFULNESS 

11 >s gratifying to Dow lha| 

r ° le *" ,he ^ urt ^°rance <J Qj >eS,Um ** pla r in g such 
Plac® 90 '" 9 in, ° 1 oirero, l a n’d l o!htr°d'l C ‘ d by Dow . aro 
y understand* and appreciates US< ’ ,uloe “* wi ‘<d> 



U °" TEST ° F *u^„ URA1 “m ls 


SHEET ■ STRIP . p LATE 

ATE • extrusions 






Eclipse Aircraft Accessory Equipment: En- 
gine Starters, Solenoid Switches, Booster Coils, 
Control Switches, Generators and Control 
Boxes, Radio Dynamotors, Supercharger Reg- 
ulators, Electric Retracting Motors, Propeller 
Anti-Icer Pumps, Mechanical De-Icer Equip- 
ment, Air Pumps, Air Valves, Oil Separators, 
Hydraulic Pumps, Ammunition Rounds Count- 
ers and Contactors, Synchroscope, Fuel Flow- 
meters, Seamless Flexible Metal Hose, Ordnance 
Equipment, Magnesium, Aluminum and 
Non-Ferrous Sand Castings. 


INCREASED 


PRODUCTION 


FOR NATIONAL 


DEFENSE 


M ASS production of Eclipse air- 
craft accessory units, to the 
most exacting standards, has been 
accomplished through use of new 
machine tools, improved produc- 
tion methods, and trained personnel. 

To meet the ever-increasing re- 
quirements of the aircraft industry, 
Eclipse Aviation has further in- 
creased production output not only 
by expansion of existing facilities, 
but by acquisition of carefully selec- 
ted additional plants, capable of 
producing, under Eclipse supervi- 
sion, parts and units in accordance 
with Eclipse specifications and 
quality standards. 

Continued improvement and 
simplification of product design 
and standardization of production 
units are also important factors in 
speeding an uninterrupted flow of 
Eclipse Aircraft Accessory Units 
for National Defense. 


At Left: Assembling Series 41 Direct Cranking 
Electric and Inertia Starters, Eclipse 
Production Department 


ECLIPSE AVIATION 

DIVISION OF 

BENDIX AVIATION CORPORATION 
BENDIX, NEW JERSEY, U. S. A. 




